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THE LADIES 


- In FOUR PARTS: v; E 
e J. A Explanation of the real Nature and 
e the Phanomena of the Celeſtial Lights. The Occafi 
5 Eclipſes, and Reaſon of the Tides, the Terreſtrial and 
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7 L Spheres. And the Machine, called the Amilo, E "if 0 
2 As Beginning at Page 13. h 0 
: =þ in. The Ptolemaic Syſtem explained ; the Reaſons of 5 
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Nights; their Increaſe and Decreaſe; the differeny 


; 5 wiz. Summer and Winter, Heat and Cold, the Moon's NE. 
18 and Decreaſe ; the Solar and Lunar Eclipſes ; and » 0 
3 Moons > All demonſtrated by the. Anil. Begin ; 
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E234 

; ir, T l. Vir Cmnernican Syſiem exp l and 111 the e 
Prarticulars demonſtrated, 3 to that Syſtem, 
TE Ab; and proved, tho? the Sun 5 nearer to us in 
85 I than i in Summer, that will not Counter-change "I 

As many apprehend. Beginning at Page 5 
IV. The Elements of Chronology explain W a 
Cyeles, and Periods, an how to find all cee 
- nerally taken Notice of in the Almanacks : And foll 
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- . moſt uſeful Problems in Navigation, and Aſtronom 
 fſhewn how to find the Variation of the Magnetical Ci 
> and the Latitude by Obſervation ; and demonftrated th 


ing Motion of the fixed Stars, &e. and likewiſe explal 


Y | Syſtem of the Planets and Comets, and demonſtrated t : 
2 the ¶M mihi; which performs every Thing that can f 


by the common artificial Globes; as well as the Demon 


of both the Ptolemaic and e Syſtems ; _- 
Page M4 > 


ook was compoſed and the Aſimil in 
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I Ew and contrived in the Tear 1735. 
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And publiſhed b) Authority of the King's Royal Oren -> 

_ Lerters Patent,” for the Term of Fourteen Years. 1 
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' LONDON, Printed by 7. Gardner in Bartholomew- * for 2: 
the Author; and Sold, either with or without the Ami, by”. | 
Ws 0 at W Rec ee near Bu aver-Laxe, Flere-Str cat's 9 
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2 E the great a 

. Ptolemays « an | 

da Sg ;. according. to. their Hypotheſes | 
1 * Suppofitions). have. explained. he Pha. 
mena (o. Appearances) of the Celeftral Lights. 
"0 A. 24 though the. Ptolemaic, and the Co- 
vernican Mems, are prefered before any 05 


« aber; 5 get 70 75 5 great Aſtronomers 8 arffer 77 
bein Opinions, n the Motion 
Sun and Barth... 


F * 


"tbe Earth to ſtand | fu 
the Earth to move, 75 he 0 ro 4 op 
. The Ptolemaic  Syem js generally 
proved of by the Vulg an; but the Coper 
i now generally recerved as the mo ab 
"be. Aſtronomers ; and as the great Str Ihaac 
ewton recommended it above any of er, it is 
ſome called the Newtonion Sem. ol 
And - notwithſ nding great Numbers 90 
 aftronomical Books . Been publiſhed, 2 
the. better Explanation of theſe Syſtems ; 57 
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be PR EEA C E. 525 


i ſeem obſeure, ant as a ery-to ti- 
Pas ick in gona and ge e 355 5 
derſtocd by many, except the Aſtronomers - 
themſebves. Though ſeveral of thoſe Books 
contain very good Diagrams (or Figures) yo 
the better | e of EE, e. t 


ob 
hrs by Joung + Bo mern, 


learning. the Elements of Euckd ; J. went on 
with Pleaſure and Satisfaftion, ill I came to 
the eleventh and twelfth Books, which efta- 
bliſh the Principles relating to Solid Bodies, 
(not eaſily repreſented upon Paper) I could not 
get ſo clear an Idea of them as I would, till 
T contreved ſuch” Solid Bodies to be. made of 
Wood, and cut into Sections, and ſo ordered, : 
os they. could be taken to Pieces, and put tage- 
ther again as the Caſe. required, after Eh. 
' theſe Books appeared as plain as the ret. If 
the Motions and Revolutzons of the Sun, Earth; 
Moon, Sc. were explained and demonſtrated, 
fo. as the Knowledge thereof could be eafily 2 
tained (as generally defired by almoſt all forts of 
People) that would not only be Encourages 
ment to the learning of ſeveral valuable Sci. 
ences, greatly advantagious to Navigation, 
Commerce, and Trade ; but of general Satisfac- 
Lion to the Tull, A 10 doubt, Le? rs 
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"The PREFACE,” 


= . both Sexes would take plaſure, to TY 
fame of their leiſure Hours therein. 

For "holy David tells. us, in the 1 tb pfalm, 
That the Heavens "teclare the Glory of God,” - 


and the Firmament ſheweth his Handy Ii. ork.” | 
And again in the g7th Plalm, The Heavens” 
declare bis Righteouſneſs ; and all the Peg _ 


£- " 


ſee his Glory. When due know and -confider,” 
how” ſo many great Bodies are endowed wi 25 
Heavenly Light, both beautiful and delightful, 
their regular Motions, and deter mi ned Circu- 
lations, ſettled by a. divine Law, it muſt ne- 
ceſſarily raviſh our Minds into an Aumiratiom, 


Maker of theſe, and all Thing Wc 


Reverence, and Love of God, the CNS and. 0 


But I have obſerved, that as ne Ptolemaic 0 


and the Copernican Syſtems differ. in the Mo- 1 | 
tions of. the Sun and Earth, it occafions 5 FX 


Differences and Diſputes in the 7 


eſpecially, amongſt thoſe who know but 12h +. 2 


either of them: And by this means, not he fi 


the noble Science of A ronomy, but the who 


Body of the Mathematics, are by Kg 45 0 „ 


Piſed, and little geemed. 


Fur remedy whereof, py in order bo recon. 


cile ſuch as are unſatisfied, and for their better 


Inftruttion," and farther Explanation of both : 


theſe Syſtems, &c. I have compared the ſai 
Ptolemaic and 


tion thereof, I have invented and contrived a. 


SY mY a 2 * 31 
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Coperni ican Syſtems. together 
in every reſpect. And fer a clear Demonſira- 


Mathematical Inftrument, or Machine, and call : 
£2 the ASSIMILO, which, TOO, the fixed. 
5 30 


_ Stars. 


, 


„„ 838 PREFACE. 
3 8 No. Moon, and Earth, Se. _ 70 5 
Þ perform their. Motions i in the fame Order = : 
| regular manner, as their Originals do in the. 

Heavens; and all may be moved by an Aftre- 
nomical Check; but that 0 75 take a Nar, to 
ſhew all the Phanomeng ( J | 
therefore they are moved 42 and; ſo at any 
time will anſwer any Queſtion required, and is 

of more general Uſe, and : aher undenſtcod, 1 
than any 3 yet heard f. Y 
_ There have been Inſtruments made, ſome 

reeable to the Ptolemaic H pe e and 

| x agreeable to the Copernican Hot heſis. 
fo of which are of little uſe, in re a of 

the Celeſtial Lights, their Motions, &c. and 
others ſo very coſtly, that none but Perſons ef 

Fortune can purchaſe them. ' 

But I have contrived my In Hrument 6 as 70 

be agreeable to both Hypotheſes, and to ex- 
Plain the Phanomena, or Appearances, there 
unto belonging; and ſhew their Difference, and 
pet to be a er ded at a ſmall Price. If any 
Perſon be defirous th have the Motions to move 

by Check Work, and not by Hand, I will cauſe © 

it to be done accords noly, but then the Price 

will he greater, and the Inſtrument no better. 
Aud in order to explain the real Nature and 
Gauſs of the Celeſtial Phanomenia, Sc. and 

ſeveral other things very uſeful 70 the Publi Ch, 

as well as the Explanation. . artificial 

' Machine : I baue written 4 or. Treatiſe, 
and given it the Title of The Ladies Aſtrono- 
my; which little Book Thave divided into four 
Parts, As per Index.” T H E 
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a ARTITION the srconb 
H A VE alſo explained che Prolemair | 
Syſtem, and, by ſeveral Inſtances and 

Exam ples, ſhewn the Cauſe and Reaſons of 

Day and N icht, their Inęreaſe and Hecreaſe, 

105 different Seaſons, (viz.) Summer and 
inter, Heat and Cold; the Occaſiofi of 


the Moon s Increaſe' and Decreaſe ; the So- 
lar and Lunar Eclipſes: And clearly « de- 


monſtrate all theſe by che Inſtrument. 


PART LTION the TAI RD. 


HAVE alſo ex wich the chris 87 5 
1 ſtem, and by the ſame and ſuch like In- 
pn and- Exataplcs ſhewn the Cauſes and 
Reaſons of all the fore-mentioned Particulars, 
and demonſtrated them by the Inſtrument :. 
And they all come to the very fame thing; 
whereby I prove, that all Motions, Revolu- 
tions and Periods, &c. may be ſufficiently 
accounted for, by either the Prolemaic or 
Copernican Syſtems, and that they both an- 
ſwer the ſame end. 

And whereas, the Astronomical Books 1 
i that the Sun is nearer to us (in North 
Latitude) in Winter, than in Summer; Which 
ſeems a Myſtery to thoſe that are not acquain- 
ted with Aſtronomy ; and does ſo affect the 

Minds of many, that they have no regard, 
to what the ee ads in any Tire 

| I ave 5 


* 


blems in Navigation and Aſtronor 
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>, Wh. 


x haye therefore explained the Caſe, and * 
monſtrated it by the Inſtrument, whereby it i | 
appears, that whether it be, or be not fo, it 


makes no ſenſible Difference or Nennen 
in any of the fore-mentbned Particulars; 


neither can that counter- change the- Seaſons, 
as many People apprehend. 05 

I have alſo ſhewn the Reaſons, why b 
Ptolemaic Syſtem is by | ſome rejected, and 
the Coper Syſtem prefer dʒ and de- 


nican 


monſtrated that by the Inſtrument. 


PARTITION the FounTa, | 


N which are the moſt uſeful Fiche of 
1 Chronology explained, and the Kalen- 
dars, Cycles, and Periods: And by ſcveral 1 
Examples , ſhewn how to find all che Pare - ' 
culars, e taken notice of in the Al. 
manacks, and ſolved the moſt. uſeful Pro- _ = 

and — 

alſo ſnewn how to find the Variation of - oo 
Magnetical Compaſs, and the Latitude bỹß 
Obſervation, and likewiſe explained the Sy- 
tem of the Planets and Comets; and de- 
monſtrated them by the Inſtrument. Lier 2 


N 5 


The Ass 1 IT o, performs every thing 
that can be done, by the common Artificial 
Globes, as well as the great uſe, for which 
it was chiefly invented ; as is ſet forth 3 in the = 
firſt three Parts. 90 ä 
The famous and coſtly Tnflthirhea} a _ 
the 2 E 15 is 221445 ee in e "mm 
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The INDEX. 


the Celeſtial Motions, agreeable to the =" 


nican Syſtem, but the Copernican Syitem is 


not eaſily underſtood, except the Prolemaic 


Syſtem be firſt explained; therefore as the 


Aſimilb, in an eaſy and natural Manner, ful- 
1y demonſtrates both Syſtems, as well as the 
uſe of the Globes, Sc. it far exceeds any 


Machine ever yet p publiſhed. J 
N.B. Several = my Acquaintances, of both 


9 Sexes, by reading my Book, and comparing 


it with the Inſtrament, oe attained a con- 


 ſiderable Knowledge of the Motions of the 
| Celeſtial Phanomena, and acquired a very 
tolerable Knowledge of the moſt uſeful Parts 


of Aſtronomy, with which they are migh- 
tily pleaſed. And a Gentleman, who is re- 
ally Maſter of the noble Seiendes of Geo- 


a bn and Aſtronomy, having peruſed the 


Book and Afimilo, adviſed me to endeavour | 
to obtain a Pattent for the faid Book and 
Inſtrument called ts milo. ; ; 

The King, upon Repreſentation made 


to him of the Book and Afimilo, hath 


been graciouſly pag © to grant His Majeſty's 
Royal Letters . for the e of 
1 4 Years, 


| CHARACTERS cali. 


8 the Book is Beg into four Parts, ; 
the Index ſets forth, what is generally 


treated of in each Partition; but the Margin 
1 it more 7 and particularly ; and the 


Reader 


The INDE 2 8 


Reader isto take notice, that the Characters, or 


Figures, (1) (2) (3) (4) Sc. in the princi- 


| Part of the Book, denotes, that what is 
there treated of, is at the ſame Character or 


Figure, in the lower Part of the Book, far- 


ther explain'd ; by comparing that Subject, 


with ſomething naturally or commonly 


known, in order, that the Reader may eaftly | 


obtain a right and clear Apprehenſion of 


every thing contained in the Book. 


THE 


4 .- 4 


"The INDEX, 


the Celeſtial Motions, agreeable to the 1 er 
nican Syſtem, but the Copernican Syitem is 
not - eaſily underſtood, except the Prolemaic 
Fyſtem be firſt explained; therefore as the 
i {imilo, in an eaſy and natural Manner, ful- 
demonſtrates both Syſtems, as well as the 
KA of the Globes, Sc. it far exceeds any 
Machine ever yet publiſhed. __ 
_ NB. Several w my Acquaintances, of 805 
Sexes, by reading my Book, and comparing 
it with the Inſtrument, have attained a con- 
ſiderable Knowledge of the Motions of the 
Celeſtial Phanomena, and acquired a very 
tolerable Knowledge of the moſt uſeful Parts 
of Aſtronomy, 5 Which they are migh- 
tily pleaſed. And a Gentleman, who is re- 
ally Maſter of the noble Sciences of Geo- 
| ——5 5 and Aſtronomy, having peruſed the 
Book and Aſimilo, adviſed me 79 endeavour 
to obtain a Pattent for the faid Book and 
Inſtrument called the Aſimib. 
The King, upon a epreſentation made 
to him of the Book and _Afimulo, hath 
been graciouſly pleaſed to grant His Majeſty's 
Royal Letters Pattent, | e the N of 
1 I4 Years. 
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S the Book is 4. oy into 5 Parts, | 
the Index ſets forth, what is generally 
pots of in each Partition; but the Marg: in 


l it more N and particularly; ; and the 
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The INDE X. 


Reader isto take notice, that the Characters or 
Figures, (1) (2) (3) (4) Sc. in the princi- 


pal Part of the Book, denotes, that what is 


there treated of, is at the ſame Character or 
Figure, in the lower Part of the Book, far- 


ther explain d; by comparing that Subject, 


with ſomething naturally or commonly 


known, in order, that the Reader may eafily 
obtain a right and clear Apprehenſion of 
every thing contained in the Book. 5 
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and Cauſes 1. 


great, in compariſon of the Moon's ines 
from the fame; the Vaſtneſs of the Sun's 
Magnitude cannot be perceive 
immenſe Diſtance from us. 

The Moon is N 


2 
Kr ** 


ment un. other Inſtruments, muſt be Erkeuheg unter- 


en. tain; though they diſcover more 


| Light... = 


+ O01 1 AN 


"The Ladies e 


25 wa 2 the Eclipſes (1): But — 
ls nearer to us, ſhe. appears as 
big as the Sun, for it is evident, that in vie w- 
ing the apparent Diameters or Magnitudes 
of Bodies at a Diſtance, the nearer we 7M 
__ proach them, they grow bigger, and for the 
fame reaſon it is probahle, that the Moti- 
iſtant Bodies, Which are in them- 
ſelves equal, may appear unequal: Though 
the Sun and Moon be ſpherical Bodies, yet 
| becauſe of their Diſtance from the Earth, we 
can only ſee a Section of them, therefore they 


ſhew themſelves to us, as if they were circu- 


Taking of lar Planes. For theſe ſeveral reaſons; the 


Bodies by taking of Diſtances, Magnitudes, and Moti- 
Inffru- ons of far diſtarit Bodies. by. Teleſcopes. 


is viſible to the naked Eye, and do very well l 


. for what is not at an immenſe Di ark 
OfPlanets* Both the Earth and Moon are called 


their 8 
Foe and Planets, as well as five 'more Bodies; 2. 


how Mercury, Venus, Mars, upiter, and Saturn: 
Ferber See Figures I and 2. All theſe ſeven Planets, 
are opàcous Bodies, chat is, ſuch as have no 
DN P their, own, but receive OI their 

N 8 | TOON 


« * 


. Si, 4675 1 e 0c the | Eeliples, is hath. been Siirjnd. + 
bigger than Moon is ſometimes all involved in the Earth's; Shadow, = 


the Earth, the Earth is never all involved in the Moon's Shadow, there- 


and the fore the Earth muſt be bigger than the Moon, and the Sun 


Earth big- bigger than either of them, . becauſe their Shadows are of a 


ger than conical Figure, and ends in a Point before it comes to the 


the Moon. Planet Mars; which never was known to be ty" "Theſe 
Particulars are all e ah Figure 3, 4, 5, 6 in this 
eee 


k 57 ; 
* 


bee : half of . | 
FEY: illuminated or enlig htned by che Sun, 
buf the other half, or 8 is in the 
1 The Moon Appears pears full, becauſe... 
en. oppoſite. to the Sun, WhO thines Full and 
A 1b upon her, and we loſe fight of her, in ee of , 
what we call New Moon, becauſe ſbeisthen e 
between us and the Sun, or in Cin £ ion | 
with him. | 
The Moon being 5 opp, rom rough, fobe-. of the 4 
| rical Body, refle e Rays falling upon Moon. 
Wit, it e half of it 3 dn a | 
towards the Sun is illuminated and bright, © 
r WW while the other half, that is turned from the 
Sun, continues obſcure and dark. Now on- 


t y that Hemiſphere. of the Moon, Which is 
1 WT turn'd towards the Earth, can be ſeen by an 
55 8 0 — Earth eee it; onde. 
= 1 
: © One half of a Series Body i is 10 70 $ link htned, One: half 
75 as will appear by a Ball or an Orange; if you hold an Orange of a $ph 
3 ere. 

S, up. likes [your our Face, you will ſee one half its Surface at a if always * 
0 5 an by turning 4 round may ſee all it's Suriace at ſe- enlightued 
9 yeral Times, if you cut the Orange into two equal F Halves, a at a time. 
Ar or Hedging and hold one of them up with the cut Side - 

towards you, a Perſon oppoſite could not tellwhether it was 


the whole or half Orange. It is evident one half a 8 phere G by alfof 

1 2 always be ſeen at à time. and conſequently a Ae 5, no ſolid Ro- 
the , which receives its Light from the Sun, will be always 4j uche 
but one half enli ghtned' (if not intercepted} and the other half 8 1 = 
I” in the dark. A Superficies, ſuch as a Lady's Fan when ys ſeen at , 
zun ſpread ont, may one half of it be ſeen, but no Tolid Body bh 


f a except a Sphere or Globe, can be one half of it ſeen at a 1 of 
_ time, for if you hold up a Book, you cannot ſee one half of it | 


at one Time: The like Obſervation" ma? made 1 riewin 
other * 4 = TY £ 
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Of che 


Forms o 


Bodiecand 


yin the Phaſes 12 the Mota "DE 


pinion, that the Moo 


our Moon, a little before and fer. New ; 
Moon ; and renders faint Light to us, a> "i 
There” is ſome ſubſtantial and c nvincing | 


' Reaſons, that the Figures of the fore-menti- 
_ Or-oned*Bodies are round or circular,” becauſe 


the out Lines of the Shadowys of the Moon, 


and Earth be always in a circular Form; as 
may be obſerved in Time of the Eklipſes. 


© 7: heſe Bodies are either exactly gl obular, 
and move in circular Orbits, or elſe a little 


oval, and move in Elliptical Orbits. Howy- 
ever that Difference can make no ſenſible Er- 


> | Tor in any (Cculatigh, and! 18 che e of 


Of Stars. 
15 Fixed Stars; ; they are ſuppoſed to have no 
Light- from the Sun, but ſhine with their 


_ Aſtronomers. 


As for the other © Celeſtial Lights called the 


own native Light; therefore not ſubject to an 


TY Eclipſe. | They are eſteemed to be as ſo ma- 


ny Suns chem Dies to Worlds unknown: to 
us, and ſuppoſed to be vaſtly diſtant; and 
5 moſt remote of all the' Celeſtial Lights from 
the Earth; and appear to us as DOE. in 
one concave Sp 


2 ET” | | Beides 


„ 


bean, 
ous, according to the various Habitude of 
the enlightned Hemiſphere, to that which 1 is 
turned towards the Earth. 1 
Ihe moſt learned in ' Philoſophy | and 
5 5 Aſtronomy, are of 
is an inhabited World, 
us, ſo is our Earth a Moon to the Lunar 


7 People; and our Earth reflects Li ight upon 


One as it is eon do | 
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6 nen ee 
times other Stars, or Comets; hie 
times appear and diſappear, and then re· ap- 
peer again: They have their Light from the... kD 
San, and are durable Bodies. 
The Tract of the Sphere, in ks are O the || 
twelve remarkable Conf bellations, or Sets of Gs 
fixed Stars, being fancied to repreſent ſe- 
veral Things, and moſt of them ; 
hence all this Tract is ſtiled the Aodiacy - ink 
and” is: ſuppoſed, to be divided into twelve OY 
equal Parts, which are by the Aſtronomers, + + 
called twelve Signs,- 4 #y twelye Conſtella- 
tions or Sets of Stars are denoted by dhe 5 
N ames and eee as. follow ; J | WS, 


| Northern Signs, viz. | Southern Signs, viz, 3X wig 


* FTI or the Ram. Libra, the Balance. 5 
& Taurus, or the Bull. 1 Scorpias the Scorpion. | 
IL Gemini, or the . * Sagittarius, the Archer. 
S Cancer, or the Cr ne VV Capricornus, the Goat. 
K. Les, or the Lyn. L Aquarinsthe Mater- bearen 
* Virg, or the Vi n. ; fy ; X Piſces, the Fiſbes. 


The middle. part = the [uk 19 called 2 . hg 
the Ecliptic. All the Planets move under and Kart 
the Zodiac, but not always, exactly under © 
the Ecliptic, but their Orbits do croſs one 
another, according to ſeveral Degrees of 
Inclination, or according as they „„ 
Ecliptic: The two Points wherein the Or- 
bit of any Planet croſſes tlie Ecliptic, are 
called the Nodes of that Planet; the Moon 8 ; 
Orbit JON. the Ecliptic,) and me an the . 
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the Circu- If the Mocw 8 Orbis ad ce elbente 5 
lation then ſult under the Ecliptie we muſt have an 


—— — 2 = 
e r eee ＋— — Ps — — — 
2 . ” * — £4 ' : * * — — — 
* * x - PF , 4 * fe N 
* - a 
FP 5 N « 
: b . - x 
4 * 5 2 
f RS, » 
* * 4 
. 4 
- 6. % 
- 


45 en a> N 5 „ * NR 1 N * v4 
a, W s 
A FF ; 4 


* . N vba r * 1 3 ? IRS 
» . 
1 
. 00 
1 pee * 1. 


wy” Moon 18 aid! to have due. — of La 
| titude, North or South. £173 Bel 3 Jt * ieee 
The Nodes It is fouſd by Obſervation, Kat the N _ 
8 Slace do conſtantly change their Place from Eaſt 
from Faſt to Weſt, cohtrary to the Order of the Signs; 
o Welt and \finifhes* that Circulation, im near nine- 


* 


trograde teen Vears; z hen returns to > the Ame Point, 
Motion (3). - e e 


Seat ga Ecliph of the Sun at every. new Moon, and 

Point of One of the Moon, at every: full; but there 
the Eclip- Gary be no Eclipſe 'of either Sun or Moon, 
Both the unleſs the Moon be in f near the Point o 

folar and the Ecliptic, where her Orbit croſſes it, 
che, which are called the Nodes of the Moon, 
' becauſe otherwiſe the Sun's Light will go by 

or beſides the Earth or Moon. That which 

is commonly called the Eclipſe of the Sun, is 

in reality the Eclipſe of the | NF wherefore 

the Earth and Moon being both opacous 
Bodies, which receive Light from the Sun, 

an Eclipſe of the Earth (conotily called an 

— Eclipſe of the Sun) is no other than a defi- 


BY of Tight on the Earth, "by: the Moons 85 


Of the (. The Nodes by a flow nd ONE ee ang | 
Nodes. a Place from 28 eſt, that i is, they move contrar to 
the Succeſſion of the e _— finiſhes. that Circulation in be-. 
tween 18 and 19 Years, then returns to the ſame Point of the 
Keie again. If the Nodes did not change their P 


2 ; 5 1 
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aſter that 3 the Calculations of Eelipſes would not be 
tediaus. But as it is ſo, theſe Calculations require both Time 


= Care. 
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{ons to binder the Rays of the, Sun from fal- ho 


| only it is chat ithe; — comes neen b 1 
the Earth and the Sun; and all the Eelipſes 
mager the Moon happen at or near the full of 


3877 8/7. 


to hinder the * of the Son DG NG 7 | 
the arch; 3 as an Eclipſe of the Moon, 

a deficiency of Light in -the;Moon, bf Hs 
Earth coming 'between the Moon, and 


ing on the, Moon. Hence it is evident e 
that all Eclipſes of the Earth com . 
called the Ecler in mo Sun): happen 2 


Loon, becaute! then only it is that the wt 

Earth + can come between the Moon and the 353 

Sun; in an Eclipſe- of the Earth eee a 
2 called an Eclipſe in the Sun) the por 1 
y-intercepting the Rays of the Sun, caſts 

A Shun: on. the Earth, and in an Eclipſe 

of the Moon, 3 ny e. . 


* n the > ; RE 
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: It is ee by: ME 5 the tus The „ 


bar Eclipſes ſomètirhes are total every where, 727 Eclip- 
becauſe the Shadow of the Earth covers all times total 
the Moon at one time, conſequently, the . 
Earth is bigger than the Moon, but the ſo- Theolar 
lar Eclipſes, are never total every where, Echpſes® 
becauſe the Moon's Shadow cannot cover all cu 
he Earth at one time, but only a part there- Where. 
of, therefore the Moon muſt be leſſer than 
the Earth; and the Eclipſes appear different 
Or. FRI ON, to the different Places 

_ 49. „ 
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on 1 1185 Earth: from whence the Spot b 
5 thay obſerve. W 
The Sun is It is alſo Ke ede that che. hue! ; 
chan che bigger than either the Moon or the Earth; 
\Earth the for as much as an opacous Body (4). cannat 
Earth RNS: caſt a conical Shade, but when it is | 
a mw than the lucid Body (5) whoſe Rays it in- 
tercepts. And the Shadows of the Earth and | 
Moon are of a conical Form, as appears * a iN: 
. Demonſtration, ſee Figures 35 4, 5,6 6 
OfSha- As the Shadows of the Earth and Moon 1 
ee, are conical, the nearer theſe Bodies are to 
each other [or the more they are vertical to ! 
Duration One another] when the Fdlipſes happen; the i 
of Eclip- thicker will be the Shadow, and the Eclipſes a 
es. will be ſo much the greater, and of longer t 
Duration, which is fo long, as they are in f 
paſſing through one another's Shadow; and f 
before they enter the Shadow, there appears 
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Of che à Dimneſs, which ariſes From a Penumbra, f 
. or Duſkiſhneſs, which always attends ſuch is 
: Shadows. But the variety that is obſerve 81 


!!! :1 ee een 


in reſpect to the greatneſs and duration of 
Eclipſes, does principally ariſe from the 
: Moon's being then more or "dels er from 
a Node, or the Ecliptic, © \ 
| Cope In Partition the e 1s 0 * to 
find the time of the change and full of the 


3 5 


of * Moon 1 in San agrees in e Year, * That 
5 ſes. ; p ; | being 
a 5 SLE | bo 
(4) Shady; . or dark, dren cannot 8 

ern thro'. 


6 ) Clear, bright, ſhining, 3 Bay v which emits Light. 
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bang a it is R Fee a 25 
the Moon be then ſo near to a Node, ag to 15 = — 

Þ occafion any Eel, at 5 it gg 
5 8 55 2 2 2 Ranh,c 5 1 ol 
Moon, will be invohed, or immerged, 5 
.. the other Shadow; and by conſidering their 
y Motions, the Duration of ſuch an IM 
may be known according to the Latitude, 
or Place, for which the Calculation Is re- 
quired. 4 15 | | 

The Nn fs . mich x Ade be : 
Diameters of both ſolar and lunar 'Diſks, 
into twelve Parts, which they call Digits 
and hy them they. meaſure. the Quantity of 
the C Gbſcurdtion, and ſay the Eclipſes are of 
ſo many Digits, as the dhitoted Form con- 
ſiſts of ſuch Parts. | 

By Experience ar" "Obſcrodtionys! it is To know 
and; that when the Latitude of the Moon ene, e 1 
is ſuch,” that her Margin juſt touches the be 1 
Shadow 'of the Earth, :theff the Semi-Dia- go 
meters of the Moon and Shadow, is 66 Me- 1 Moo 5 
nuts or 1 Degree, 6 Minutes; and when whe + 
the Penumbra, or Shadow, juſt: touches the t all. 
Diſk of the Earth, the Semi-Diameters of 
the Diſk and Shadow; is 94 Minutes, or 1 
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he Denrees 34 Minutes. Therefore the . . 
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= _ 1 if * Moon at full, ar Place in 

the Ecliptic be further from the Node than 
12 45 4 pe * be. no e in the 


5 the 1 the Sun, ix. 
2 : 12 d. e e N 1 0 7 | 
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% | As the Biz of af the Abt at the Node on oo. 8. 940296 | 
Th is to the Sign of the Semi-diameters. - 1. 34. 8. 436800 > 
5 Sois ee of the Ang. atNodes;, ©0, 4 998344 5 


1 To Ditane ofthe Moon Fom the Node 18. 10. 5 . | 


£ 
4 54 be ee if tht br at — 5 Far: 1 
3 that Gann: the Node than 18 4 10m. there ] 

can be no Eclipſe in the Sun; but if the 
Moon be nearer to the Node than 12 d. 40m. ; 
and 184; 10 n. there muſt be Eclipſes 8 e 

tional, as ſhe is nearer the Node. 

rag. * And all Eclipſes whatever, are either par- 

veral Ap- tial, total, central, or both total and en- ; 
N tral; if an Eclipſe i in the Moon be central il « 
"it is alſo total, but it happens ſometimes, P 
that a centr: al Eclipſe of the Sun is not a ; 
total Eclipſe, they are all demonſtrated in 0 
the Figure 5 oy 6. 9 8 8 
To i © 


elipſes. 
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To cale hehe an Kaige 1s the'nieeſs and What i mel 
moſt ſubtle Speculation of Aſtronomy. ' Firſt ar avec 


it is required, that the true Conjunction of knownin == 


Sun and Moon, and: their Oppofition, the 3 


Moon's Latitude an Diſtance from the 8 5 
; Rotation "add Velocities, Horary 


Motions (the Way of the Moon from the 


Sun) the apparent Diameters of the Sun, 


Moon, Penumbra, Earth, and the Diame- 


ters of their Shadows: in the Latitude or 


Place, where the Calculation is required, be 

known. All which are generally found out 

by aſtronomical Metre 1 for that 

purpole.” 1 1 
As for the Tides, licks 85 the Afton: The Cauſ. 


mers * that the Waters of the Sea riſe 5,0 22 5 


3 e Moon, and the Place oppoſite to 9 7 
And others ay, the Orb of the attract- 
ng Power which is in the Moon, is extend- 


in as far as the Earth, and dos: the Wa- 


ters under the torrid Zone (6) 4s pore 
Places where it is vertical, 


We find by daily Experience G that the The — 1 
Waters Lell twice, and fink twice, in the | 


{ervations 


8 27 8 9 wy Hours. 1 have obferved theand Opi- 
VVV Sd 5 n 


60 Ott 114 Zone i Is — a of _ Earth contained The 2 
3 the ropics of Cancer and Capricorn: The two 
emperate Zones are contained between the Tropies and | 
pl Circles? the two trigid or frozen Zones, are contained ” 
tween, 3 polar Circles and the Poles. A 
(7) Great Britain is in the Northern temperate Zone, G 07 the 
where the Titles are of as great uſe as any other Place, there - 75 de. 
fore the Obſervations which I have made (as above expl ained) 
ſeem to bet ie principal Cauſe of the Tides; Which 5 more 
3 . in . the 8. ey 


1 
N 
1 
[24 
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IEF 


i Fides 3 e the Machs nd | 
Places of the Sun, Moon, and other Pla- 
+. Nets: at the _ Time, and. perceive, that 


larly the 


Veo and-Moon) hach. an. Infigenes upon de 


Waters of the Sea, in the Place to, which 


they are vertical, or juſt over, the Sun being 
x large Body, though at a great Diſtance | 


om the Earth, hath a conſiderable Influ- 


ence upon the Sea, in that Place to Which 


he S vertical-: But the Moon being by much 
the nearer to the Earth, hath the greateſt 
Influence (or Virtue) upon the Waters, and 
ſhe is the principal Cauſe of our Tides; and 


the Time of the Tides are found, by her 


coming to the Meridian (as 1 is taught in Par- | 


itition the 4th). - 


But when the Sun and Mon. 3 i” Os 


5 junction or Oppoſition, they both bave In- | 


fluence, at the fame Time, upon the ſame 
Place, then the Tides are greateſt, but 
they are greater in ſome Places than others, 


d4ccording to the Latitude and Situation of 
the Place, and the Declination of the Sun 


es and 
Shades. | 


The Sun 1s - 
proved to 
be bigger 
than the 


Earth and 


and Moon, which cauſes great Variety. 
Of che 
Magni- 


The Sun is bigger than the Earth, and the 
Earth bigger than the Moon, and the Sha- 
dows of the Earth and Moon are of a coni- 
cal Figure, and cannot be of any A. Form 
as demonſtrated by Fig. 3, 4, Ho 

Let us ſuppoſe. the Sun an Earth to he! 
equal in Magnitude, as in Fig. 3. then the 
Shadow muſt I PEP WIE. "that is of an 

| equal 
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nul; Thickoef all ak and if the Sun the Earth _ 
were leſſer than the Earth, as in Fig. 4. then den bg. 
8 the Shadow would be conical, but inverted Moon and 
the other Way, ſo would grow thicker the 22 152 1 
farther extended, and both theſe Shadows nic. 
would be extended in infimtum and eclipſe = 
the Planet Mars, which never happens, fo —_— 
that the Shadow muſt end in a Point before 
it comes to Mars, as in Fig. 5, 6. therefore 
the Sun muſt be bigger than the Earth, and 
the Moon leſſer, or elſe ſhe could not all be 
involved in che Laa 8 Shadow at one 
Time. 
The lunar Eclipſes may; a be OfBclip: i 
total every where, the ſolar Eclipſes cannot cs. 
be total every where; an Eclipſe may be 
partial, total, or central; as demonſtrated by =—_— 
Fig 5 and Gin ior _ 
A Nodes are et Y 4; i ig * the The feve: 
Moon' Center being in the Node y at full, ralappear- 
the Eclipſe muſt be central and total; if ſhe e, 
was at a, it would be total but not central, if demon- 
at b it would be partial, but if at c, her 3 
Margin ſcarce touches the Shadow, ſo chere there will 
would be no Felipe at al. de none at 
In Fig. 6, the Moon's Center being in the .. = 
Node y at change, the Eclipſe muſt be cen- —_ 
tral and total, to the Inhabitants of tie 
TratXX; but partial to thoſe that live about 1 
* * and beyond theſe on each Side, no E- 2. 
| clipſe at all; though that be the greateſt F 1 
clipſe that can happen; therefore the ſola 13 
Eclipſe cannot be total OF where, for i i 
1 


— 


„ XY, | The Folks. E ny - 

leſs, if at ö, none at all. 
. Having explained and Jeinonfirucd- ths 
E-  _ natural Cauſes and Phanomena of the _ 
E ©. fſtial Lights. I proceed next to explain the 
— terreſtrial and celeſtial Spheres, and gefribe 


how they are repreſented by the Afimilo =” 


| 9 the The terreſtrial Sphere (or Globe) hath, - 


contain. 


3317 


and faſhion of the Earth and Sea, divided into 


Continents, Iflands, and Seas: The celeſtial 


= Sphere is a repreſentation of the celeſtial 
* Lights, as they appear to us; (and by ſome 
1 Of Trie called the Starry Heaven) and repreſented. by 
dies. the armillary Sphere in the Aſimilo: The 

| large gilded Ball repreſents the Sun, the leaſt 

3 Ball our Moon, and the middle-ſiz'd Ball 
dur Earth. I would have placed the other 
* Planets as in Fig. 1 and 2, in the Machine, 
but that would have cauſed the Bodies to be 
made very ſmall, or the Aſimilo to be very 
large; but the Syſtem of the Planets and 
e are e by the Amilo in ah 


 fition the 4th. 


3 Bodies has wonderfully ſettled their Motions 
= by a divine Law, which preſerves them in 
their proper Orbits; ; Bug we, in our i; (reed 
| ; av 


= Af milo. To compare or liken, to „ to 8. | 


| 15 £6 Cor parlon. This Machine is Aa . of the 
. no. Earthand Heavens. | f : 


the Superficies of its Body, the whole os 


=: obs Moon was at a the e weng be 


the Particulars to them belonging, and ſhew 


The great and all wiſe Croton a theſe | 


as ee ion Zea 


) A AA pony Hg os 


— 2 


| ww 
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Dbe L. eds s. eee : „ "i 
n are obliged AA, ol 
to uſe ſome Appurtinances to When choſe are, * 
fipport-and keep dem in fe ee e 
their Places: And upon et, fixedto the Frame, 

are ſeverally mentioned w e 0. 

uſe they are for. 

By eee (005 it hath = _—_ = Th 

: Rig Circumference of the Earth is 360 De- Spheres 
grees, each Degree about 60 Miles, and aida 
therefore the Circumference of the celeſtial 360 De- 
Sphere is ſuppoſed to be divided into 360 Stees. 
equal Parts called Degrees, and each of thoſe 

into 60 Parts called Miles or Minutes. And 

all Circles are ſuppoſed to be ſo divided (whe-. 

ther real or - imaginary) belenging to any 

Sphere, and thoſe that divide the Sphere into. 

two. equal Parts are called great Circles; but 1 
ſuch Circles as divide the Sphere into two and lefier | 
unequal Parts are called lefler Circles. Circles. 
The Sun appears to be, twice a Year, up- Of the 33 
on a Circle called the Equinoctial, which hen 
eroſſeth the 10th Day of. March making an pris Ago my 
Angle of 23 d. 30 m. and apparently moves tialsphere 
from Walks to Bale at ihe rate of about one Kiba: une. 


otion. 


8 We had the ener of thin Earth e or - The Earth 
Cireumterence both in-E gland and in. Fance, a Meaſure in meaſured, 
Length hath been taken upon the Earth's Surface, under : 
one and the ſame Meridian, and found to be 360 Degrees, 
each Degree about 60 Miles, therefore all Circles belonging 
to any Sphere are ſuppoſed to be divided into 360 equat 
Parts, alled ed Degrees, which anſwers all Calculations, | =: 
NV. B. Degrees are ſometimes denoted by 4, or a, {et over Of Cha. 
| the Figures; Miles or Minutes are meines denoted by ragers. 
5 or 1, ſet over the Figures. 
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Degree every Day, for a quarter of a ver 
which is about 91 Days, then touches a Cir- 
cle called the Tropic of Cancer, being his 
greateſt Declination (Northward). In about 
91 Days more, croſſeth the Equinoctial a- 
gain, in a Point oppoſite to that he appeared 
to be in the xoth of March, then in about 
91 Days touches a Circle called the T ropic 
Pf Capricorn, being his greateſt Declination 
' _ (Southward). In about 91 Days more he 
returns to the Point firſt mentioned, which 
makes up a Year, fo will be the roth of 
The Sun's March again ; and that Circle or T ract, in 
Trakt. which he apparently moves, is called the E- 
cliptic; and to which 8 Degrees on each 
Side being added, makes the broad Circle 
called the Zodiac, divided into 12 Parts, 
each Part containing 30 Degrees, as hath 
been before explained. At go Degrees diſ- 
tance front the Equinoctial on each Side 
are the North and South Poles, and at 23 4. 
30 m. diſtance from each Pole, is a fra 
Circle, theſe are called the polar Saale | 
Where the Ecliptic croſſes the Equinoctial 
obliquely, there is another great Circle, 3 | 
ſes the Equinoctial at right Angles, and is 
called the Equinoctial Colure; and where 
the Ecliptic touches the Tropics, another 
great Circle paſſeth, and croſſe s the Equi- 
' noRtial alſo at right Angles, ond called the 
ſolſtitial Colure : Both theſe Circles may be 
_ called Meridians, for all 1 gs which croſs 
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: the 8 Or Eau noctia | les, 
paſiing through its P eg are Aeridians:: 


the ſolſtitial Colure croſſeth the polar: C i bo 


les and meetin the Zenith and Nadir, ea 
called vertical Circles, or Azimuths. - Cir- 


where we ſtand upon the Surface of the Earth ; and will al: Horizon, 
rience doth appear, the rational Horizon falls not under ur 


to divide the Heavens or Firmament into two equal Halves. | j | 


Thee two Colures interſect each — 8 the 
in the North and South: Poles, which are jonging to 
called the Poles of the World: but where 2 celeſ- 


Sphere 


cles; are the Poles of the Eclipti. 
The rational Horizon is a great Wig 90 


Degrees diſtant: from the Zenith and Nadir 
i; its Poles; but both the rational an 


ſenſible Horizons will always da, n we 
ſhift the Place of our View (Io). 

All the Circles before- mentioned ate diſ- 
tinguiſhed on the Aſimilb, by having: Weir 


2 Names written upon them. -, 7ö 


The Circles, Sc. belonging to the. ter- Of the 
reftriab Shphere, are the fame with thoſe be- Cirelesbe- 
longing to the celeſtial 8 the Equator longing to 


the terre- 


4% 24 


in the terreſtrial Sphere is exactly under the ſtrial 


Equator, or E. quinoctial, in the celeſtial Sphere. 
Sphere: And he like f is to be underſtood in 
all the reſt, ? 


Circles that croſs hs Horizon: at lige An- Of i imagi 55 


ca | ow nos my interſect. _— | other 1 5 f | 
of 0) The ſenſible . is that 3 Fs he RIA C08 Of the fern 1 | 


or Heavens, which actually fall under our Senſe of Viſion, ſiblè and 
and is more or leſs according to the Situation of the Place rational 


ways vary, as we ſhift the Place of our View. As by Expe- 
Senſe of Viſion, but is only to be conceived by our Reaſon, 
or Hemiſphere. 
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the Poles of the Ecliptic, and cut it at right 
Angles, are called Circles of Longitude. Cir- 


cles parallel to the Horizon, are called Paral- 


lels of Altitude, or Almicanters. Circles . 


parallel to the Equinoctial, are called Parallels 


Of Declination. Circles parallel to the Eclip- 


tic are called Parallels of Latitude. Theſe 
belong to the celeſtial Sphere. 


But Latitude in the Heavens, and Le | 


in the Earth, are different things, the for- 


mer is counted from the Ech iptic to its 


Poles, the latter 1 is counted from the Equator 
to its Poles, 
Longitude : in the 5 and Longi- 


mate on the Earth, are vaſtly different, the - 


former is counted + from the beginning of 
Aries according to the Succeſſion of the 


Signs in the Ecliptic ; the latter is counted 


Cardinal 


Points, 
vertical 
Circles, 
the Meri 
dian. 


from the Meridian, where Longitude begin- 


neth: (And generally from the Meran of 
London in Great Britain.) 22 
The Horizon hath four coat or car- 


dinal Points, diſtinguiſhed by Eaſt, Weſt, 
North and South; among ul vertical Cir 


cles; thoſe two are of ſpecial Note, which 


paſs through the cardinal Points of the Ho- 


rizon. That which paſſes through the Eaſt 


and Weſt Points is called the prime Verti- 


cal; that which paſſes through the North 


and South Points is ſtiled the Meridian, be- 
cauſe. every Day, when the Sun comes to 
that Circle, it. is then . or Mid-day, . 
A 8 7 Within 


r 


wt dn WN x IP The Meridian is 
the only vertical Circle which is diſtinctiy 
_ repreſented on the Sphere. As. for all the 
reſt,” they are repreſented in part by, the 


Quadrant of Altitude reſpectively applied to G 


the Body of the Sphere, from the Zenith to Fate 
the Horizon. It is a long narrow Stripe of 
Braſs. or Wood made thin, that it might be 
pliant to the Body of the > 5 to which it 
belongs; and is equal to a fourth Part of the 
Sphere; and divided into go Degrees, Sc. 
as all great Circles are 360 Degrees. 
The Horizon in the Aſimilb, is repreſent- H. 
ed by a wooden Frame, on which is the 
Points. of the Compaſs, a double Kalender 
of Months and Days, according to the old 
and new Stile, and the 12 Signs and their 
Degrees properly placed againſt the Days of 
any Month; whereby the Sun's Place in the 
Ecliptic, for ay Den: Time may be readi- 5 
ly found. 
Upon che Meiron is cha Characters of che 
ä Sun and all the Planets. - And upon the 20. 
diac are the Characters, Names, and Images 
F of hand 9 68 e Nhe remarkable Con- 
ere 5 


JOS: 


- 0 1) The Meridian is a great + Circle, red to _ Of the Me. 
| 159880 K the Poles of the World, and both Zenith (or Top of ridian. 


the Head) and Nadir (or under che Feet) croſſeth the Equator 
and Equinoctial at right Angles, and divideth the Earth and 
Heavens into an Faftern and Weſtern Hemiſphere (or 'two 
| equal Parts) when the Sun cometh to the Meridian of any 

Place it is then Noon or Mid-day there'; they are infinite 1 

Number, for that all Places from Eaſt to Weſt, have their 
ſeveral Meridians, 
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8. or Sets of Stars; and near the 


Poles are W the great and little Bears, 


Sc. being uſeful. Stars: Such Stars as are 
of no uſe are not placed upon tho Afimilo ; 


for they would take up fo much Room, fo | 


as to under ſome Demonſtrations. $4 me 
e 3 — F he — 1 — . RON N 5 
rARTTTIox the 8 E 2 0 * D. 


AV ING in Patton the firſt ex- 
plained the true Cauſes of the ce- 
etal Phanomena, as well as the artificial 


Machine; I will now explain the Prolemaic 


and Copernican Hypotheſes: And becauſe the 
former is more conceivable than the latter, 
I ſhall firſt explain the Prolemaic Syſtem; | 
and the Knowledge of that, will be as an 
Introduction to the other Syſtem. | Ls 
 Ptolemaus was a famous Mathematician i in 
Agyßt, and lived in the latter Part of the 
ſecond Century after Chriſt, He writ both 


of Geography and Aſtronomy, and main- 


tains, that the Sun and all the Stars have 
two Motions, contrary to one another, the 
one common with the Heavens from Eaſt to 
Weſt in the Space of 24 Hours, the other 
proper and 8 to each, and is from Weſt 


.. to Eaft, : Courſe the Sun finiſheth in 
the Space of a Year, but the Moon performs 


it TE Month. 
e 


# £ 


4 N v AA AA 


* 


= this 8 


y Hour, and 360 De- 


vix. I5y Degrees every 
While the Sun is above 


Sees in 4 Hours. 


<F 


gur Horizon, it is Day, w whey below, it is 


Night. They alſo. move from Weſt to Eaſt 
in the Eclipi ic according to the 
the Signs, the Sun moves about one Degree 


Series of 


E — 85 HON the. Sun and Moon diurnal 
7 moyes Je Rey Eaſt to Weſt, 


and annu- 
24 Hours; 3 z al 9 


- A : 
1 1 þ 
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every Day, and the Moon about 1 3 Degrees Why Oy 
every Day, ſo they are 12 Degrees, more Mon 


and more diſtant from each other eyery Day ; come Ly 5 
and according to their diurnal Motion, 12 Night to 


Degrees is 48 Minutes of Time, therefore the Meri. 


Night in coming to the Meridian: From one 


new Moon to the next new Moon, which i Is 
about 30 Days, the firſt 1 5 Days: ſhe in- 
creaſes to her full, the other 1 5 Days, the 8 


decreaſes to ber changer 
The Ecliptic is divided - into 12 ont 


Parts, called Signs, each Part containing 30 


Degrees, the Ecliptic croffeth the Equinoc- 
tial, at the beginning of Aries and Libra: 


1 $4 o 


the Moon is 48 Minutes later and later every n 


When the Sun is in either of theſe Points, when 3 


it is then equal Day and Night all over the au D, 
World. The Sun enters the firſt Degr - gh | 


Aries the 10 Day of March; — — the . 
Tropic of Cancer about the 1 oth” Day of 
June, and makes the longeſt Day to thoſe in 


ee 


North Latitude; is at the beginning of Li. Ex = 


bra about the 10 Day af September. Prog 


I 


"Day 


2, o 


155 = Erie, of 5 about” the 0h 
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Of 'Twy- * NE have a conſidera * Lis bt for fOr 


and the 
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ans | be” ee in ach Ker and Pala 
beginning of riet A8 lin about ate red er 
March; hayin 8 ; iſhed that Period ini about 
4 Vear, C 365 Pays, fo lis Motion is near 
one Degree , every. "Da: ue We Moon 
Reaſons moving about 13 Degrees every Day, finiſh- 


Jo Days es that Period in lefs than. 28 Pays, Aasd het 


from one is called Her periodical Month, but though 

We ſhe be then got to the fame Point where the 

left the Sun, in the mean while the Sui Ras 

moved about 2 Degrees after her, ſo it will 

. above two Da. 58 Andre before he an over- 
= 855 him; that mk ug about 36 

_ called ber fy odical, Mönth, then ſhe'w wiltbe 


in conjunttioi again Wich the Sun, and will 


2 What we call new Moon: WH 02.0000 y7o1 


# ** ; On 


light or Tim Behr 

he Surzs Time before Sun riſi and after his fitting, 

Rays, Se. called Twylight, mg an the Rays of 
25 Fun & ek Faded N ere 121 

and When the Days's are e the Sun be- 


Sa IE Is 344 4 28 8 i! +; * 9 5 29918 
07 be LS Bag! 2% * n 1 4 * ö el 2 As 4. 2 N 
Teh 5 40 8 t ile Refraktion of as $ur's Rays to the Ad 


"moſphere, that the Twylight is owing ; for otherwiſe, as 
Iba 2 — Syn, is ſet, ld be pre ently quite k. : By 
Refraction alfo the Sun and Moen appear above the Hori. 


Far North Zan, when” moo. Bodies are ſomewhat: er Morin). 


3 8 


3 In both 2d a 985 d zd en the incipal Part of "this 


58 that if we were 
the Sun in Cancer his great- 


Boo k,. 1 Have demonſtrated b 
when the in den of L ; ane 


Sum or 
eſt Deslination North, he would chen appear to ſtay but a 
Lake or” ver Prot time below e I have alſo proved that 
Exp oe 5 3 y a ſhorter time e lere ag Dec our, 
070 en ſhe & in Cancer (or at her grea ina- 
Ig" "ti ag North, and alſo in her — Northern Latitude) 1 


have 


— a - n r 4, FS 


1 lle. Ns — ——— 


1 te his riſing, it 18 


' | foffot-itix/Weeks in- the Latitude: of - 


4 but dere farther: North; and de. like Ob: 
| ſervatia Cs when the-Moon.is.in 


2 e om idr ban 


i benz es) +: TIE Is: ww . "in 
1 SNR $327 27s Opt | 11 3 5-7 Iſs * 7 NN 24 9 
aer e ſhewn that if the fr Nan they) would 


Th ſeem to us to {et 
wn s greateſt Pedra 3 is belt 3 4 3 30 8 IS. Why the 
Moon's eſt Book bred is above 29 430 . there⸗ Moon ſeems 


gon Po ful Standen North or. Squth, than more uncer- 


the 4 — which is the Reafon that the Moon ſeems, to USA tain thas : 
1 why — mor üncertain of | 5 Sun, and theſe Patticulars «w/the San. 15 
Moons, whe | 
ET 4 e ad aqui 1 e | 4 
Bar unti on, are 1 
ce wi ce bak ihe Aphlſc and by Jagolly F Why 5 = 


unters, called the Hunter's Moon, but by ood honeſt, Hunter: 
0 Fo Farmers, the Ei veſt Moon; ; A Fins Hunters 77,,, ; is þ 
para het Game! fo a * e called. 
t, then a li oon, is AP 

and 3 ge Far People Work A Night at th at th 
3 2 i fit rl 5 
For, which; Aion . more notice of Moon 8 
any other. 3 5 a clear Demo! 20 that 5 
Moon finiſhes the ſame Cotrſeevery Month, thür the Sun er 
Earth doth in a Vear, ge: the performs twelve, times 
more werk chan eithey;, N it the 5 

oon in. her Motions ge, utions, and Pet pa, Is (eo Sar and 
ſpealt in groſs) as conflant) regular as any other, Planet:! Moon may 
e the Ami according to the HNtalemaic and bappen to 
nigen Syſte ms. But . ſeveral Moons ions of he Manage ear ir- 
b. and the differ Situation of P 
15 3 to us — ITE 
when in reality they are regular. 


6, kth nove exact 

under the Eeptic £ at ſome D . 
from it, fixed by four ſhort! Pins, the leſſer 
Circle denotes the Moon's Orbit, in vhich ſhe 


moves; it hath the ſame Characters and Divi- 


flons as the: -Ecliptic;. (and both the Ecli 
and Moon's Orbit are 8 divided and 
marked on Sides) it is placed nearer the 
Earth than che Zun's Orbit, and not exactly 
under the Ecliptic, | becauſe the Moon 


five Degrees of Latitude (as explained in 


Partition I.) therefore» her Orbit muſt have 


five Degrees Inclination, and are ſo placed 


by the two long Pins; and the two ite 
Points where "Moon's Orbit crolles the 
Sun's Orbit or the Eeliptic, are the Nodes of 


0: Moon (as hath been explained in Parti- 


710n I.) the long ſtreight Wire, which paſſes 
. the Poles of the World, is the 


Earth's Axis, therefore put the Globe of the 


Earth upon that Wire, and fix it as the 


Center pena between the two Poles; Put 


the Sun and Moon in their Places, and, fir 
tem in their proper Orbits: The armil 
Sphere being placed in the Frame, by put- 
ting the large Meridianfinto the two Not 


that are in the North and South Parts of thi 


Horizon, ſo that the graduated Part thereof 
. be towards. the Eaft, and it reſts in the 
Notch, that is, in the Bottom of the Frame: 


The aid Meridian may be 3 hi zher or 


lower till any given Latitude doth 


te upper * the 9 on onthe e 


5 


1 Nn * 


ade 5 if. No TLacnds; „ 


South ſide, when South Latitude. Place the 
Hour Circle about the Pole, 155 that the 

Hours of 12 and 12 lie qirectiy over 
graduated ſide of the Meridian; and put 
the little Index on the Axis, ſo that it may 


move about as you turn the armillary Sphere; 


then doth the upper 12, on the Hour- circle, 


repreſent 12. at Noon, and the lower 12 at ö 
Mid-night; and all the other Figures corre- 


ſpondent Hours of the Day and Nig Night. 


The next thing to be conſidered 7 is, that : 
all Parts of the Earth, are either in a ri „ 
oblique, or parallel Sphere. Such Iababi- bee 
tants as live upon the Equator, their Hori- 
2on croſſeth the Equator at right Angles; 


and hence are ſaid to live in a right Sphere; 


they 8 re and Night throu ch the Where ; 


Year. | as live on either fide the 5 3 
tor, it and its Poles, their Horizon un unequal. 


theſe are ſaid to live in an oblique Sphere, 
they have equal Day and N + ts only when 
8 pon the Equator, all the reſt of 


their Days en Nights are unequal, and 


- longer or ſhorter, according to, We Declina- 


tion of che Sun, and „„ 
Under the very Poles of the Equator, or of 


the World, = Horizon and Equator. run 


parallel one to the other, which Poſition is 
therefore called a arallel Sphere; there it is 


Day for half the Y ear ee age N 8 7 0 
1. the 0 half, 


&3 


mas + Ai 


— — Equator at oblique Angles, hence 


8 5 
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en bn eee enen 
pft. rations ly rhe Affnito.. 
15 Tad E r 
Ex us ſuppoſe! oarleves on uche Iſland 
e 0.3 St. Thomas, 1 1 che Coaſt of Barbary;'v p. 
tants pon O the Equator; the toth-Day-of March: 
| — the Egqua- Put the Sun to the firſt Degree of Aries his 
© proper Place, and the Hous Index tool at 
Noon, upon the large Meridian, (los che In- 
WM dex muſt be always ſo ſet to the Suns Place 
= in the. ellptic) then the Sun being vertical, 
1 or juſt over our Heads, W ſhould have no 
due sas Shadow.” By turning round the armillary 
1 gaben Sphere (ot Body of he Machine) the Sun 
Motions, fets' upon the Horizon at 60 Clock in the 
Evening, is at the oppoſite Point of the Me- 
ridian at 12 in the Night, and riſes upon the 
Horizon at 6 in the Morning, and is at the 
ſame Point of the Meridian again at Noon. 
It may alſo be obſerved, chat the Horizon 
then croffeth the Equator, i or Equinoctial, and 
conſequently all its Parallels at ri ght Angles, 
and the North and South Poles are upon the: 
Horizon, and that one half of the Equinoc 
tial, and all f its Parallels, (of which tiſe Tro- 
pics are two of ſpecial note) are always a- 
bove the Horizon and the other half below" 
therefore the Days and Nights muſt be equal. 
And by moving the Sun a Degree every Day 
caſtward, his annual Motion; and alſo turn- 
ing him round weſtward his diurnal Motion; 
in about 91 Days will touch the Tropic” of 


Cancer; the Sun would then be 23 4, 30 m. 
North 


7 
S Tee EE I raw 2 
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north iſs 0s and out ſhadow ez then 
ve ſhould not have ſo great heat as when 
he Sun Was vertical; by moving the Sun 
9 times more, as before, he wou 4 be upon 
the Equinocial again, and vertical, ſo we 
ſhould have no: ſhadow; in 91 Days more 
— — tnioved as before, will touch the Tro- 
GE Capricorn ind will then be 23 d. 30 n. 
to Touth No us and our ſhadow-north}' arid have 
about the like heat as when the Sun was in 
Cancer; and by moving the Sun as aforefaid; 
about 91 Days more, he will be again in 
the beginning of Arles the roth of March, 
and make up the whole Year,” And the 
Equator, and! its Parallels, bein galways! in the 
fame Poſition as before, that is, one half of 
each of them above, and the other' below 
the Horizon; and the Sun as long above as 
below the Horizon each Day and Night, 
by the Index. Therefore Days n and Nights 
muſt de equal all the Year. 125 

In Partition IV, it is nn ee is a oy che 
new Moon April 22 1734. The 22d Feanes upon 
April is 43 Days from the roth of March, the Equa- 


therefore the Sun is about 43 De ees from . 


the beginn ling of Aries, vis. 13 egrees in Moon'sdi. 


Taurus: Or look for April 22d e 
1 upon the Horizon, and againſt it 4 


and annu- 


1. that Point, and as it is new Moon, the Edliple in 
Moon is in the ſame Point, therefore ſet the the Sun 
Moon to 13 Degrees in Taurus upon her o rnndMoon, 
i Deg ces diſtant from 13 Deprocs 


5 in 


13 Degrees of Taurus; then ſet the Sun al Motions 


—— 2 — 
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; 
1 
ö 


1 aurus; "fm tho two 1 Pins, which ſup= 
port the Moon's Orbit, and directs her Incli- 
nation, then will the Moon's-Orbit croſs the 
Sun's Orbit, in the- Conjunction which will 


be in or near the Node, and in this change 


the Moon comes ſo near her Node, as to 


cauſe a ſmall Eclipſe in the Sun, but inviſible 
to any part of Europe, | The Nodes are ex- 


ee in Partition 1. The Body of 
the Machine being round according 
to the diurnal Motion; "the Sun and Moon 


both ſet upon the Horizon together -_ | 


Day, ſo we have no Light of the 


but by moving the Sun one Degree and the 


Moon 13 every Day, according to their pro- 
per Motion eaſtward, in two or three Days 
ſhe is ſo far before him in their caſtward 
Motion, and behind him in their weſtward, 
or diurnal Motion, that there is Moonlight for 
a conſiderable time, for there is 48, Minutes 
more every Day; the time of Moonlight is 
from Sun ſetting to Moon ſetting, we have 


no Moonlight while the Sun is above our 
Horizon. In 7 Days the Moon has got 
through a quarter of her Orbit, then, when 
ihne is upon the Meridian, the Sun is upon 
_ the Horizon, when ſhe is upon the Horizon, 
"he is at Midnight, therefore ſhe is called 
Midnight Moon. In 14 Days ſhe is got 


half round het Orbit, and nearly oppoſite 


to the Sun. Then When the Sun ſets be- 
low the Horizon, the Moon riſes above the 
Horizon, ad we have always Light and the 


next 


„ VCC 


| —_ Daw 8 full Moen. mow ee bad 7 TD 


Node there would be an Eclipſe of the 


Moon; but as ſhe was in the Node laſt 


dl: ng, and in abgut 14 Days got to the 
oppo. 


ite Node, in the mean time the Sun 


=: 
bath, followed | hos: 14 Degrees, therefore 


when ſhe is in the Node, is not exactly & 


| polite to him and. the Earth, but that 


Sun's Rays can come beſide the Earth, and 


ſhine full upon the Moon, ſo there can be. no . 0 | 


at this full Moon. The next Day: 
Fama be 12 Degrees further aſunder, 


Ah is equal to 48 Minutes of Time, the 


Sun. will ſet about 48 m. before the Moon 


riſes, and ſo 48 m. more every Nights at 
Days after full, or 21 after changes the 4 


FC 5 


tben when he ſets, ſhe is at ng at; when” 


he is at Midnight ſhe riſeth ; in y Bays more 


ſhe has got round her Orbit x to the Place 


wher 95 the la ſt change happened, but in the | 
mean time he has got about 28 Degrees for- 


ward after her, but in about 2 Days more 
ö ſhe overtakes him, 


nd makes a ne] Moon 
in 30 Days, and by 12 ſuch Courſes of the 
Moen, ye ſhall finiſh one annual Courſe of 
9 85 Moon and the Sun, as was ſhev 


the Sun before; and in uſing the Hour 
Index ar the Sun's rifing and ſetting, as be- 


fore, t 8. time of Moon riſing and ſetting 


© 


wall appear : It may be obſerved, that when : : 


the * Moon | is increaſing ſhe is to be ſeen only 


* or 3 Part of the Night, | 


and 
\ 
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and as the Sun ſets in the Weſt, the Moon's 
Horns muſt appear to point Eaſt: And when 
the Moon is decreaſing, ſhe is to be ſeen on- 
h in the latter part of the Night or Morn- 
ing; and as the Sun riſes in the Eaſt, the 
Moon's Horns muſt appear to point Weſt. 


ie Moon, appears plain in the Machine. 
of if Having in the laſt Example, by the Afr | 
Iahabi- mile. demonſtrated the celeſtial Lights as 
chain, they appear to the Inhabitants that live upon 
tude of the. Equator, I will next demonſtrate them 
Lenden. as they appear to the Inhabitants, in any 
Latitude. In order to which, we will ſup- 
poſe ourſclves to be in or near the City" of 


London, 1 in Great Briuin. 


Elevation proved that thoſe upon the Equator W W 


„ North and South Poles upon their Horizon; 5 
| ade, therefore if we mote from the Equator; to- 


wards either Pole, that Pole will according- 


ly riſe above our Horizon, conſequently the 


Latitude of ide Pla % ee 
The Machine being prepared] as in the kalt 
Example; but London being 3 in 51 d. 30 m. 


(which moves the Body of the Machine) 
from North towards South, till 5 1 d. 30 n. 
upon the ſaid Meridian be juſt above the 


equal to the Latitude of the Place, as it al- 
Ow is ed ane ee then we > have the 


. 


1 a 
— 


What hath been ſhewn either of the Sun' or 


Elevation of the Pole wut, be equal to the | 


North Latitude, the large Meridian 


Horizon, then is the Elevation of the Pole 


eee "Bus" 5 
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true ” Poſition of, the Heavens, in bes r 
London. „ 

We will begin With the roth 6 Marchs The Sun's 
Put the Sun to the beginning of Aries, his _ 
proper Place, bring that Place to the fixed al Moti- 
Meridian, and ſet the Hour Index to 12 at ns. 
Noon, and it will point to the Sun's Place, 

.(as 1 it muſt always do;) make the Index fo as, 

it may. move about as the Body. of the Ma- 

<0 turns round; then we ſee-the Sun ſets 

o Clock. in the Evening; is at the oppo- 
: 1 5 of the Meridian at 12, or Mid. 
night; riſes above the Horizon at & in the 1 
Morning; ; is at the ſame Point of the Meridi- 
an again at Noon: It may alſo be obſerved, 
though the Horizon, croſſeth the Equinoctial 
at obl ue Angles, one half of it is. always, 
above To Horizon and the other below, ids 
it muſt be equal Day and Night at that derer 8 = 
all over the World. Eb. 
But that is only for one -Das. for by mov- 
ing the Sun one Degree every Day eaſtward, 
his annual Motion, and turning him round 
weſtward, his diurnal Motion, we plainly ſee. 
the Days muſt increaſe till the Sun be at his; 
' greateſt Declination.. . For' inſtance, let us 
obſerve the 8th Day of April, which i is 29 
Days from the 1 55 of March, therefore the 
Sun muſt, be about the 29th or laſt Degree 
but one in Aries, or by looking in the Ka- 
lender upon the Horizon, for the 8th of 
April, againſt it is 29 Degrees of Aries the 
dun 8 Place, for if he was moved a Degree 
„ every 


ame Latitude and fame Side of the Equa- 
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The Tabs Abropony.. 


every Day he would be. there in courſe: 


Bring that Place to the Meridian, and ſet the 


e Index thereto, as before directed; 
 'then'we ſee the Sun ſets at 7 0 Clock i n the 
Evening; is at the oppoſite Point of the 


Ferit (but in the ſame Latitude, and 


fame fide of the Equator moving parallel) 
at 12; and riſes at 5 in the Morning; and at 
the fame” Point of the Meridian again at 
Noon: So that Day is 14 Hours, and the 

Night but 10. It may be farther obſerved, 


that though one half of the Ec 
then above the Horizon, and the 


low, yet its Parallels are all unequally di- 
Vided by the Horizon, and a greater part of 
each of them above than below; and as 
the Sun, in his diurnal Motion, always moves 
parallel to the Equinoctial, he muſt be lon- 


ger above the Horizon than below. 


By moving the Sun 1 Degree every Day, | 


according to his annual Courſe, in a quarter 


of a Year, or about 91 Days from the roth 


of March, 212,” the loth Day of June, he 
will be at the beginning of Cancer, (his great= 
eſt Declination, then our Days are at the 
longeſt) the Sun being in the firſt Degree of 
Cancer, his Place; bring it to the Meridian, 

and fix the Index as before, by turning the 
Sun weſtward, according to his diurnal Mo- 
tion, we then ſee he ſets about a quarter of 


an Hour after 8 in the Evening; ; 1s at the 


oppoſite Point of the Meridian (hut in the 


tor) 


11 P 3 1 


reer 


ri en FR 5 
0 1 18 8 again 


at Noon o our 15 18 920 x ours anc 
© half Tong, and Night al ab bout 2+ Hou. and 
an half long. . 
But this will more N appear , by 

9 the Tropic of Canter, por Paral: 
lel in which the Sun noyy moyes, it isfo, Ute | 
equally divided that the greateſt art is a- 
bove the Horizon, and aß a mall part be- 
low, ſo the Day muſt. be ſo 2 32k longer 
than the Night. And the greater the Lat, 5 
tude is, the greater muſt be the Difference be 
between Day and Night, till we 17 55 N F | | 

Poles, where is but one Day and NF 122 
in the Vear, as will 3 in the tk — 

N 
| 1 5 bank of Eli, Wben the Sao: Tug E | 
is in the inning of Enger, 
he is but Nane 5 Hours and a Abele below, - | 
the Horizon, and all that time is Twilight "or a” 
for before his refracted Rays in the Atmo£., e 85 
phere leave us in the Evening, they appear © 
in the Morning, ſo that. we anne" RV 
Darkneſs during that time, 


We Ms alſo de . onſtrate, that i in os are 


our Latitu- 17 When he Sun is Hh the Fro; pot the | 
pic of Cancer, we muſt, hay he. greateſ} and] hotteft 
| Heat as well as the, greateſt Li from, him. wha he 


For fince the Sun is the Fc "oynt In, .of 2 5 me 
as well as Light to the Eari rth, the, nearer he pic of Cas. 
is to us, or our Zenith, or the — | 
tical to us, the greater num er FEY Rays, 


* 1 


Days are 


and coldeſt 


EE. he Liber Aroma. 


and greater Heat we mult 1 receive from bim; 5 
and we ſee that when he is in the celeſtial 
Equator, he is vertical, or juſt oyer our ter- 
reſtrial Equator, which is 51d, 30 n. diſ- 
tant from us, and when be! is in che Tro- 
pic of Cancer, is exactly over that Tropic 


upon the Earth, which is but 28 Degrees 
from us, for if from the Latitude of Lon 
don, which i is 5 1 d. 30 m. we take 23 d. 30m. 

greateſt Pech ination North, remains 


the Sun's 
28 Degrees, the Sun's neareſt Diſtance from 


us; therefore when the Sun is at the begin- 
ning of Cancer, which is the 10th of June, 
our Days muſt be both longeſt and hotteſt, 


, and conſequently 1s the muddle of our Sum- 5 


mer Seaſon. 
both the he VIZ. one Degree every Day eaſtward, his an- 
horte, nual Motion, we ſee he 
che Tro. grow) colder, as before they grew hotter. 


. 
ran, And. in About 


: will be at the 
upon the Equator again, then the Day and 


Night will be equal as at the roth of March, 
and may be proved after the fame manner; 
and in 91 Days more, v2. the 1oth of De- 

cember, the Sun will be at the beginning (or 


ays ars 


Tropic) of N then our D 
at the * 


The 


For by continuing the Sun Motions, 


goes farther from 
when the Our Vertex, and our Days decreaſe, accord- 
Sun is at ingly as they increaſed, and conſequently will 


91 Days from the 1oth of 
June, vis. the Toth of September, the Sun 
beginning of Libra, and be 


Senne e e / A iu 


our Day is but 75 Hours and an half 10 


Was in the Tropi ic of. Cancer. . ps \ _ 
3 more ede J apf „ by obſerving 


ſmall par 5 *aboye. the Horiz 
85 mii 


which is 75 Degrees 


& f 1 


n 
The Sun ar, in. the. beginning of Ca- 
ee ts proper Place, . bring that Place to 


fie Median, and fr the Hour Index 19s 
uſual, then we ſee. the Sun, in his di 


Motion, ſet about three quarters of an His. 
after three i in the Evening; is at the e 5 
Point of the Me but in the aa Lati 


Point N 7 be . — 45 at Noon; 3 wy Þ r 


n 


we * Y 
* £427 $34 » 4 


and Night about 16 Hours and an- 82 Fd ncolt 
traty to what they were when the Sun 


be AAS 


* 


A. ht TL, we 


{I 
22 eg? 
1 1 * yh, IP 
* * 


8 
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Tropic of Caric n, "the, Parallel in e 
wih Te Sup, 8 moves, there is KPA. age 


greateſt 7 1 below 0 the Night muſt be 
the 8 . 1 ger den the 955 1 And as 13 
& Sun is then in the Tr bie oo 
18 ; exactly over that 1 0 t ? 8 = = 
ene hom, fre » | 
to out Latitude 514, 30 n. we add 83 a 
the Sun 8 e Declination ſc 2 7 | 
is 7.5 Degrees, the Sun's greate| diſtance, | 
80 80 8; ene 'when 12 Sun. 1 18. at . 5 5 
be a of Caprice, W is the Toth. „„ 
of December, our Days muſt be both. ſhort 5 10 
eſt and coldeſt, and GE 73s the. | 
of of our Winter en. | 
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pi 


3 


rew. : and in about 9¹ Days 
from te" 1 8tf of 1 e Vic, the roth 
3 Marth, N Ve! LI in tk e inning 
of ris a 6 tial; 
having tiny 1ed 18 118 1 or 


The Sn By het what "hath been men, it 1 eviden t 


is nearer that All the TithaBitahts on the Farth have the 


tous at 


Noon than Sun u pon their Nerich in, e very Day | at their 


ny on Noon; 2 that the San is” 77 5 tune wit y 
Day . another, at: equa atdiftance from the Zarths 
Oct ant likewiſe from. that part. of its 


Surface.” met en it is oppoſite, but. not 


always at an e qual diſtance from a . particu- - 


50 t i Amen and e WY He. 


85 au any other time of the No 


Nicht fel at er 5 b de 


Bach Diatneter, 4 from us, thay Rana, 910 


Nv; Wien. po the Horizon, h 
G0 40 abötlt Half the Eaith's $ Diamete 5 1 


fromm us that at "Noon; "and bin pro 1 n 
f any Latitude 1 "to. 6 cb Suͤn's Be. 


_ clitlitions” But we'ſhibul airs haye. 5 
Sün 4 ee to RE 0 than an ano 0 

rher time of che Day, or Neetit, Except we. 
| lived under the Poles, where is but one ay 


and one Night in the Year. ; 


mit te Sun's atnual. 9 5 
Detore, we perceive | 
comes flea arts th © Vertex, 7 8 ur Days 
meren, da, l 1 25 y as they crea, and 


grow 1 Youre a8 fore 


1 lar Place ori; the, Farth's Surface, fv we liy- l 
edu 


| We 


We! $97 e to "i = prov. The Sun 
E Jun is ſomewhat nearer to us at big wt 


5 
Noon | than at Morning or Evening, and that when he 


is fartheſt 


he is much nearer our Vertex in Summer eee 


than 1 in Winter, in the Latitude of {m7 
don... 

Yet he appears to us to be rather big ar | 
in the Morning and Evening, than at Ne oon, 
and to be rather bigger 1 in Winter than in 
Summer. 

This ſeems to be 9 by the Sun's 8 
Rays falling more nearly perpendicular upon 
us, when he is higher and nearer our Ze- 
nith, than when. he is lower and nearer our 

. 

In Partition the ach it is Tou, e is à Of the 
new Moon May 21, 1734. from the Ioth eee 
March, to the 2 t of Mex is 71. Days monthly 
therefore the Sun is about 71 x Degrees from and annu- 
the beginning of Aries, viz, 11 4 9 
Gemini: Or look for the 2 1ſt of May in the Eclipſes. 
Kalender upon the Horizon, and againſt it is | 
the 11th Dew egree of Gemini, the Sun 8 Place; 
ut the Sun to that Place, and as it is New 

oon ſhe is in the fame Point of the Eclip- 

tic, therefore put the Moon to the 11th De- 
gtee of Gemini, upon her own Orbit, and 
the will be in conjunction wich the Sun, 
but ' not ſo near her Node as to cauſe an E- 

clipſe, the laſt change there was an Eclipſe, 
And the Moon s Orbit, &c. was fixed accord- 
ingly as is there explained, but ia this change 
we fee chat the Sun and Moon is fo far from 
F 0 ha 7 


. <4 * 
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the Node that they can paſs one another 
without cauſing any Eclipſe (the Nodes are 
explained in Partition the firſt.) 


The Sun and Moon both being in the I 1th | 
Degree of Gemini, May 21. By turning the 


Body of the Machine according to the diur- 
nal Motion, we ſee the Sun and Moon both 
ſet together that Evening, therefore we have 
no Moonlight, next Day move the Sun one 
Degree, and the Moon 13 Ae eaſtward, 

their proper Motion, and alſ 
round weſtward, their diurnal Motion, they 
will then be 12 Degrees aſunder, which 1s 
equal to 48 Minutes of Time, and we ſee the 
Moon will be fo much later than the Sun in 
ſetting upon the Horizon. In 3 or 4 0755 
ſhe is ſo far before him in their eaſtward Mo- 


tion, and ſo far behind him in their weſtward, 


or e Motion, that we muſt have Moon- 
light for a con fiderabls time, 


We muſt conſider, that the 1 of 


Moonlight i is from Sun ſetting to Moon ſet- 
ting, for we never have any Light from 


Moon while the Sun is above the Horizon. | 
In 7 Days from the change, the Moon has 


got through a quarter of her Orbit, (and the 


Sun only about 7 Degrees further than he 
was at the change.) 


And then before ſhe ſets upon the 1 1 1 


we ſee the Sun is at Midnight, therefore 
called Midnight Moon; if we bring the Sun's 
Place in the Ecliptic to the Meridian, and 


fe the Hour Index as uſual, we find the 


Sun 


o turn. on 
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Sun ſets about à quarter after 8, and that 
the Moon ſets at 12, or Midnight : and fo © 
the Hour of her ſetting or riſing may be 
found at any time. In 14 Days from the 
Change, the Moon is got half round her Or- 
bit (and the Sun only 14 Degrees from the 
Change) then we ſee that when the Sun ſets 
below. the Horizon to the weſtward, the 
Moon riſeth above the Horizon to the eaſt- 
ward, fo that we have always Light, the 
next Day the Moon will be got right oppo- 
ite to the Sun (called full Moon) if the Moon 
be then in or near her Node, there will be 
an Eclipſe in the Moon; but in this full, 
ſhe. is not ſo near the Node but that ſhe can KB 
| paſs without coming into the Earth's Sha. F 
dow. Therefore there can be no Eclipſe.  - _#$ 
And after the Moon is full ſhe will be 48 
Minutes later of riſing upon our Horizon 
| every Pons” 

"I-21 Days after change PO Mor: has 
got three Fourths through her Orbit, and 
the Sun 21 Degrees from the Change. Then 

we ſee that when he is at Midnight, ſhe riſ- 
eth upon our Horizon, then the Moon is faid 
to lie in till Midnight If we bring theSun's 
Place, in the Ecliptic, to the Meridian, and 
fix the Index as before directed, we find that 
the Sun ſets about half anhour after 8, and 
the Moon riſes upon our Horizon about 12, or 
Midnight; the like may be done for any other 
time. In about 28 Days from the Change, 
15 Moon has got round her Orbit, (and the 
F 2 9 Sun 


„ 


N Tie Ladies 4 | ronomy. a” 
1 9 the Sun forward near 28 Degrees) and in about 
Dea, two Days more the Moon overtakes. 


and about Sun, and ſo, makes a new Moon in 30 Days, 

: ms Ap And by ſhewing 12 ſuch monthly Courſes 
106 n the Moon, we ſhall ſhew- one anm 

Light = Courſe of both the Sun and Moon as was 


| | for the before demonſtrated, concerning the Sun. 
= Eme re.. We may perceive, that when the Moon 


| | Oy ofthe jg in Cancer. and near full, we have a longer 

VL.ight from her than ata other time, for 

* te fame Reaſons that hath _ given for the 
Sun's giving the l Light when in 
Cancer. 


'Of the In Partition the firſt. bas been cn 
Nodes and that the Moon hath, full five Degrees more 
Hunters Latitude than, the Sun, and that her Nodes 
_ change their Place in the Ecliptic from 

Eaft to Weſt by a retrograde Motion, and 
finiſhes that Circulation in between 18 and 
19 Vears, then returns to the ſame Point a- 
gain. Where the Sun and Moon's Orbit 
croſs each dther are the Nodes, Theſe are 
pound in the Machine by fixing the two Iron 
Pins go Degrees. diſtant from any Eclipſe, 
as hath, been already ſhown, but at other 
times the ſaid two,Iron Pins are generally fix- 
pq ed i in the ſolſtitial Colure. 
Moonis If we put the Sun and Moon both to the 
. beginning of Cancer, it will then evidently 
eter © appear, that the Sun can. but ſtay a very ſhiort 
very ſhort time below our Horizon, and that the Moon, | 
+ rpg if ſhe have North, Latitude, muſt, ſtay a 
4 r time ap the Sun; which cauſes the 
but the ; FO * 


* 


k 


Gag — of whe Moon 9 m a lit- 
tle uncertain, 


enlightens the Weſt part of the Moon, which 
increaſeth more and more; and ah * 
us firſt horned, then halved, then gi 


and Nan Hall. Moon. WP pn to e 


a ſeen by us „„ 
of the Nig hes or Morning, and as the Sun 


riſes to = eaſtward, he decreaſes the Weſt 


part of the Moon more and more, ſo that 
ſhe appears to us, firſt gibbous, then halved, 
then horned, and laſtly new Moon. RP. 


The Cauſes of the feveral Phaſes of the. 
Moon, is arther explzined in Partition -_ 
firſt. 


Moon | 
lays a leſs 
time than 


We may obſerve thet hetween-the, * : 
and full, the Moon. is ſeen by zus in the e 


Evening, or former part of the. Night; and phaſes of 
as the Sun ſets to the weſtward fic us, he theMoon, 


1 


Haviog in che firſt Example by:the Aff. 7. 


mils, Croat ee, the celeſtial Lights, &c. and and. 
he p- 


rances 
ple, how of the ce- | 
leftial 
Lights 
under the 
Pole. 


as they appear to the Inhabitants: upon the 7 
Equator, and in the ſecond Ex mp 
they appear to the Inhabitants in the Lati- 
tude of Londen, and the like max be under- 
ſtood in any Latitule. 

I will in this third . laſt Example de- 
moaſtrate how they appear under the very 
Poles of the Equator, or of the World. 
Let us ſuppoſe. ourſelves under the Bs 
Pole, then we ſhall: be in the Latitude of 
90 Degrees, and the greateſt Latitude that 
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wards South, till go be juſt above the Hori- 
-zon; then the Equator and Horizon run pa- 
rallel one to the other; as long as the Sun 
ſtays on the ſame fide! of the Equator, fo 
long muſt it ſtay above the Horizon of that 
Pole, and conſcquenly;? ſo long together is 
Day at the reſpective Pole, and Night at 
the oppoſite Pole. Put the Sun to the be- 
ginning of Aries, his Place on the roth of 
March, he would then be over the Equator, 
90 Degrees from us, and would juſt begin 
to appear upon our Horizon, by 9 5 85 the 
Sun one Degree a Day eaſtward, and Wan 
ing him round weſtward as uli in 917 . 
Days, vis. the roth of June, he would be 
at the Tropic of Canter, his neareſt Di- 
ſtance, viz. 66 d. 30 m. from us, then 
would be the middle of that long Day, and 
we would have the moſt Heat from the Sun 
at that time. In 91 Days more, viz. the 
10 of September, he would be at the begin- 
ning of Libra, over the Equator, 90 De- 
grees from us, then would ſet below our Ho- 
rizon ; in 91 Days, viz: the 10th of De- 
cember, will be at the Tropig of Capricorn, 
his greateſt Diſtance, viz. 113d. 30 h. from 
us, then would be the middle of that lon 
N icht, and we would have the moſt - 
In 91 Days more, +22. the 1oth of March, 
he will be upon the Equator again; and 
make up one Year, which to us would ap- 


This 


This will ie Widentiy appear by 
es that one half of the Ecliptic, 
vi. from the inning of Aries, to the 
beginning of Libra, is always above the 


e and the other half below, „ 


quently one half of the Vear muſt be Day, 


and the other Night. And for the 2 | . 


Reaſons, all the x et during that Night, 


- we would have one half of their periodical © 


Month, 518. 1 4 Days together Ucht, 49d | 

the other half, viz. 14 Days dark. 

3 Partition the Ath it is found th is a Oe hs 
| new Moon September” 175 1734. Put the Moon's 
Sun and Moon to the 7t 

their proper Place, we ſee they are not ſo 
near the Node as to cauſe: an Eclipſe ; by 
moving them according to their natural mo- 
tions, we ſee the Moon is about 14 Days be- 
low our Horizon, before ſhe. gets to Artes, - 
then 14 Days above our Horizon before ſhe 
gets to Libra, but the Sun continues Wen 

the Horizon. 
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al Phanomena, as well as the artificial Ma- 
chine, and in Partition the ſecond. explain 0 
ed the Ptolemaic Syſtem. and demonſtrated it 


by the * + will! in chis Partition e- ax 


17 N plained 


7th Degree of Libra Courſe. 


plained the true Cauſes of the celeſti- E 1 , 


4 


Ani ie by the Machine, called the Affemile. 
Copernicus Copernicus was 4 famous Mathematician 
his Opi- in Poliſh Pruffia,. and lived in the fifteenth 
OT Century after Chriſt. | 
The Sun © He will not believe that the gun and fixed 
Moon and Stars, turn all round us in 24 Hours, when 
Earth's the bare Motion of the Earth anſwers all 

Ends as well. The Sun is fixed as the Cen- 
ter, and only moves round his Axis from 
Weſt to Eaſt in 25 Days. And the Earth 
to revolve round on its Axis in an ealy natu- 
ral manner from Weſt to Eaſt in 24 Hours, 
makes the Sun appear to do © from Eaſt to 
Weſt. And that the Earth alſo moves 
round the Sun in the natural Order of the 
Signs, once every Year. And the Moon's 
Circle round the Earth, and alſo round Her 
Axis, ſhe performs in about a Month, while 
at the ſame time ſhe revolves together with 
the Earth, round the Sun in its annual 

Courſe. 
According to this Syltem, che Farth | in its 
real Motion is always in the Point of the E- 
cliptic, oppoſite to that wherein the Sun ap- 
pears to be. And whatever Point of the E 
cliptic the Earth is in at any time, the Sun 
zs ſaid to be then in the oppoiite 1 Point of the 
_ "Eeliptic-- 5” 
Ta yur 450% will not believe that the Eatth turns 
Earth's ound, beeauſe they eannot pereeive it; o- 
Alpued. (hers fay, Why are we not all whirled off into 
y Þ e 
t 


It may 0 We Lace, that x we cannot per- | 
ceive the Earth's Motion, more than we can 
the Motion of a Ship, or any thing therein, 
ina calm Day, and if another Ship lay at 


Anchor, we ſhould judge that to move back- 
ward and not ourſelves forward. And by 


the Will of the great Creator, the Law of 


Gravity, whereby all heavenly Bate have a T2 


Tendeney towards the Center of our Earth, 
is much greater than that by which they are 
forced off by the Earth's Motion round its 
Axis, or the centrifugal Force, as they call it; 
and it is this allwiſe Proviſion that Keeps all 
things together on the Surface of the Earth ; 
and allo keeps every Planet in its proper Circle Z 


and at its due diſtance from the Sun or from . 
its primary one; And this univerſal Law 


Prevails every Where. 5 


That incomparable Philoſop her, 81 Sir Ja | 


Thos Newton, has demonſtrated 5A Laws 9. . 
ature, as a Rule that univerſally holds, 5 3 


which the Sun doth. not turn round the 
Earth, but the Earth turns round the Sun 


once in a Year, He fays, that it is certain 


either the Sun turns round the Earth, or the 
Earth the Sun in a Year, but he lays, if the 
Sun ſhould be made to turn round the Earth, 
the univerſal Law of Nature would thereby. 
be violated, and the, Proportions of the Mo- 
tions deſtroyed. 


is Opi 


To deonfftate he Copernitan Syſtem by r pre- 


the Afimih, it mult. be prepared. accord; 


ingly.: Firſt put the Sun upon. tlie long ſtradt Wiachine. 


. which batch through che Poles, and 
G doe 


b 


5 


re the 


OF 2». 


* Fathes yr 


place him equally between the Poles, in 


the fame place where the Earth was in the 


Ptolemaic Syſtem ; then take notice that as, 


there is a large Meridian 'and Horizon, 


wherein the celeſtial Sphere is placed, fo is 


there- a little braſs Meridian and Horizon, 


whereir the terreſtrial Sphere mult be placed, 


upon the ſhort ſtrait Wire its Axis ; and then 
fixed in the middle of the Moon's Orbit, by 
two ſhort pins, one of which reacheth from 
the beginning of Cancer, in the Moon's Or- 
bit, to 28 4. 30 m. from the Eaſt northward 


5 upon the Horizon; the other from the be- 


ginning of Capricorn to 28 d. 30 m. from the 
Weſt ſouthward upon the Horizon; for as 


the Inclination of the Ecliptic from the Equi- 
ncctial is 23 d. 30 m. and the Inclination of 


the Moon's Orbit from the Ecliptic full 5 De- 


grees; theſe added together makes 28 d. 30 m. 


Therefore when the Earth's Axis 1s al- 
Mr el to itſelf, that is, when the 
Po 


of e terr eſtrial Sphere points t. 0 the ; 
Poles of the celeſtial 8 phere, then all the 


Orbits are in a right poſition, and the Sun, 
and Moon, and Earth, at the fame diſtance 


one from another, as they were in the Pro- 
 demaic Syſtem. 


The Sun being as the center, the large 
Circle fixed by 4 pins of equal length, ca 


led the-Sun's Orbit in the Prolemaic Stem, | 
is called the Earth's Orbit 1 in this Syſtem. : - 
But the Moon's Orbit is the ſame in both 

Hers, for it moves * along: with the Hog 
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- _ Sun will appear to be in the beginning of he Equa 
Aries, and conſequently the Earth. muſt be 155 
Fo viz. in the beginning of Libra; 


Orbit, to the beginning of Libra in the 


large Circle) then we ſee the Sun would be 
vertical or juſt over our Heads at Ne be- 
ing then upon our Meridian. 


urnal motion from weſt to eaſt, and by Fart: 


ſeems to ſet in the weſt part of the Horizon; 
and when we are got half round upon the 2 
oppoſite point of the Meridian it is midnight, 


Fas 44 "ws "wy J. $f > 4 * 
„ 9 
1 


8 I in its i Orbit, i in n this Syſtem, _ ae Moon's 
| Orbit is ſcrewed faſt to the Earth's Orbit, as 
the Caſe requires. For to what point ſoever 


the Earth! is moved to, in its Orbit, viz. oO 


Ecliptic, in the annual motion; the ame. 
point. in the Moon's Orbit muſt be ſet to the 


IY point ; and they muſt be r (alfencil e by . | 
| the Screw. 12 5 we 1 = 


The Demonſtrations - the abel 
1 E 1 us ſuppoſe PAS on chi 1 Variety 1. 


of St. Thomas, \ in the Coaſt of Barbary, dar rg 


upon the Equator the 1oth of March, then rants upon 


the beginning of Libra in the Moon's 
Earth's Orbit (it may be ſcrewed faſt to the . 


Turn the Earth round accordion it to its G The 


diurnal 
that time we are got a quarter round, are at and annu- 


the eaſt part of the Horizon, then the Sun al moti 


when three fourths round are upon the weſt 

Park of the Horizon, and then the Sun ſeems 

ie caſt, part: of the Horizon, 
| G 2 | and 
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60 


from him. 


other below, we muſt be as long above the 


Horizon as below; conſequently then Days 


and Nights muſt be equal. And then 
by moving the Earth one Degree every 


Day eaſtward, according to its annual 


motion, and alſo turning it round eaſt- 
ward according to its diurnal motion, 1 


91 Days, v/z. the roth of Func, will be at 


the Tropic of Capricorn; then the Sun will 
5 to be in the Tropic of Cancer, and 
juſt over that Tropic upon the Earth, ſo 


23 d. 30 m. north from us, therefore we 


would not have ſo much heat, as when he 


was over the Equator; by continuing the 
Earth's two motions, in 91 Days more, 
vi g. the roth of September would be in the 
beginning of Aries, then the Sun would ap- 
pear to be in the beginning of Libra, juſt 
over us, as when we was in the beginning 
of Libra, and we would have the like heat 


* 


Then by continuing the Earth's diurnal 


and annual motions, in 91 Days, viz. the 


loth of December, ſhe would be in the Tro- 
pic of Cancer, then the Sun would appear 


to be in the Fropic of Capricorn, and juſt 


over that Tropic upon the Earth, fo 23d. 
30 m. ſouth from us; therefore we would 


5 | have 
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and when got-quite round, are upon the Me- 
Tidian again at Noon. The Sun being then 
over the Equator, will enlighten the Earth 
from Pole to Pole, and as one half of the 
Earth is always above the Horizon, and the 
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have the like heat as we had in the Trop = 3 
of Capricorn, and by continuing the Ea 1 
two natural motions; 91 Days more, VIS. 

the 10th of March, would be again in the 
beginning of Libra; ſo finiſhed the annual 

on yearly Win, 1 
And we may obſerve, that ani all that- i: 

time, we are as long above the Horizon as 

| belowit, being in a right Sphere; the Equa- 
tor and all i its Parallels are croſſed by the Ho- 
rizon at right Angles, conſequently it muſt 
be there equal Day and N icht through. the 

And in order to make this yet more hl Of the 

* appear, take notice that there is a little Circle and 

hour Circle and Index belonging to the terre- Index. 


ſtrial, as well as the celeſtial Sphere; there- 


fore bring the Iſland of St. Thomas, the place 
that we ſuppoſe ourſelves to be in, to the 
Meridian, and ſet the hour Index to that 
place; hence it is evident the Sun riſes and 
ſets at 6 of Clock every Day throughout the 
Lt. Eo 
It is required to take notice, that there is 
a moveable, as well as a fixed Horizon be- 
longing to the terreſtrial Sphere, that move- 
able Horizon denotes that Hemiſphere of the 
Earth enlightned by the Sun according to his 
declination ; and may be moved higher and 
lower from the Poles each Day 15 Minutes, 
according to the Sun's declination, and will 
ſhew that when the Horizon croſſes the 
_ Equator at oblique Angles, all the Parallels 
5 | | | to 
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Of the 


Moon's 


monthly 
and annu- 
al motions 


ET DR 


The. Ladies e e * 


to the Equator will be unequally divided; 


and our Days and Nights will increaſe * 


decreaſe accordingly. 


In Partition the 4th it is found there is a 

new Moon April 22. 1734, Then by the 
Kalendar (as before taught) the Sun appears 
to be in the 13th Degree of Taurus, and as it 


ald the E is new Moon ſhe muſt be in the ſame point 


* 


* Night; as hath been before explained. 


in her own Orbit; and the Earth oppoſite 
. thereto, wiz. the 13th Degree of Scorpio. 


Put the 1 3th Degree of Scorpio, upon the 
Moon's Orbit, to the fame Point in the 


Earth's Orbit, viz. the Ecliptic ; we find 


that this Conjunction is ſo near to a Node, 


that ſome part of the Earth is involved in the . 
Moon's Shadow, ſo as tb cauſe a ſmall E- 


clipſe on the Earth (commonly called an E- 
clipſe of the Sun) but inviſible to any part of 
Europe. . > 
Turn the Earth round from weſt to.caft, 

according to its diurnal motion, and we ſee 
the Sun and Moon both ſet t ogether, ſo we 
can have no moonlight that N Nicht But by 
moving the Earth 1 Degree, and the Moon 


13 Degrees every Day eaſtward, according 
to their proper motions, in a few Days the 


Moon will have outgone the Earth fo far, 
that by turning the Earth round according to 
its diurnal, or daily motion, after the Sun 
ſets upon our Horizon, it will be a confidera- 
ble time before the Moon ſets upon our Ho- 
rizon; (and it will be 48 Minutes longer eve- 


"We 
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1 2 Tatter be eee, 


We perbelde no Light from the Moon while 
the Sun is above our Horizon: But after he 
is ſet, we have light from the Moon till we 
be got out of her Hemiſphere : In 7 Days 
from the change, the Moon hath got oh 
a quarter of her Orbit, after Sun ſets, ſhe 
gives us Light till we be got out of her He- 
miſphere, biz. Midnight: In 14 Days from 
the change, ſhe has got half round her Or- 
bit, then we ſee that as ſoon as the Sun ſets 
upon our Horizon the Moon riſes, and when 
the Moon ſets the Sun riſes, for her He- 
miſphere then reacheth from one Horizon to 
the other, ſo we can have no Darkneſs. 
As the Moon was in a Node laſt change, 
ſhe now being got halfround her Orbit muſt- 
be in the other Node, but is not yet in op- 
poſition with the Sun and Earth, for in 14 
Days from the change, the Earth is got 14 
ke in forward in its annual motion, but in 
x more the Moon will over-take it, then 
50 will be in W and make full 
Moon. | 
If ſhe was in or near the Node, "TY 
would'be an Eclipſe in the Moon, but here 
we ſee ſhe is got paſt the Node, 2 that the 


ſhine full upon the Moon, therefore can he 
no Eclipſe. In a Day more the Earth is got 


_ eaſtward, fo will be 12 Degrees. afunder 
which is equal to 48 Minutes of Time, there- 
fore after the Sun fs oom out Horizon, 715 
/ w 


Rays of the Sun can go beſide the Earth, and BE 


1 Degree and the Moon 13 Degrees more 
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1 will be 48 Minutes before the Moon tiſeth, 
| and fo much later every Night. In 21 Days 
„ from the change, the Moon hath got WW 
275 fourths through. her Orbit, then we ſee, be- 
| fore we come into the Moon 8 Hemiſphere, 
BB that is, before ſhe riſes upon our Horizon, we 
Þ are at midnight. In 28 Days from the 
change the Moon is got round her Orbit, 
| but in the mean time the Earth is got near 28 
4 Degrees forward, but in about 2 Days more 
tlie Moon overtakes the Earth, and then is in 
conjunction with the Sun, and makes new 
Moon in 30 Days. And by ſhewing — 
1 ſuch monthly courſes in the Moon, we ſhew 
5 one annual Courſe of both the Earth 5 
| the Moon, as we did before in the Earth. 
* We may gbſerve, that whether or not 
3 there be any Eclipſe, yet the Moon's Lati- 
1 tude is always in this poſition a little leſs at 
YE new and full, than when half full. The 
. reaſon of the Moon appearing with the ſame 
N 


3 Face to us, is becauſe ſhe moves round her 
* Axis in the ſame time that ſhe performs her 


Circle round the Earth, viz. in 1 Month. 
| And ſhe is fo fixed in the Machine, as to 
85 perform both Motions at the ſame time. 
Furie 2. In the laſt Example I demonſtrated the 
EE at. celeſtial Lights, as they appear to the Inhabi- 
* nhabi- 

: ' tans in tants upon the Equator, In this Example I 
| * the Lat. will demonſtrate 8 as they appear to the 
E e Inhabitants in any Latitude; in order to 
| which we will ſuppoſe ourſelves in the Ci- 


. of London in Crea Britain. At kt 
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roth of Mach ; then the Sun appears = * 
the beginning of Aries, the Earth muſt be 
in the beginning of L (and as the 


” Sun always enlightens one half of the Earth 


at a time, and conſequently that Hemiſphere 
to which he is oppoſite) the Sun then being 
over the Equator, will enlighten the Earth - 
from Pole to Pole; and by the diurnal mo- 
tion of the Earth, we are as long in the Light 

as in the Dark: Therefore dur Day and 
Night i is equal at that time. 

But our Days increaſe according to the 
declination of the Sun, whoſe greateſt de- 
clination is 23 d. 30 m. and performs that in 
about 91 Days; ſo that this declination is in 
a Mean, about 15 Minutes in one e 

By moving the Earth 1 Degree every Day Of the 
_ eaſtward, its annual motion; and alſo turning Earth's | 
it round caftward, its diurnal motion; ive ſee and ann. 
the Sun's Light begins to reach beyond the al moti- 
North Pole, and fall ſhort of the South one. 
Pole, and more and more what correſponds to 
1 5 Minutes every Day, therefore, we muſt be 
longer and longer in the Light every Day, 
for 91 Days, viz. the 10th of June; then the 


? 


Earth is got to the Tropic of Capricorn, and wynen he F 5 


the Sun appears to be in the Tropic of Cancer, Farth is 
his greateſt declination northward, and neareſt in the - 
diſtarice to us, conſequently we muſt then Cr 
have the greateſt heat from him, and then isthe mid. 
the Sip htned Hemiſphere of "the Earth Summer 
oppoſite to him reacheth 23 d. 30 mn. beyond 


the North Pole, and falls 23 4. 1 ſhort 
IT - . 
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| „ fe South Pole, pps to 7 RENE 
| of the Ecliptic, and the Sun's Ss de- 
| dlination, therefore our Days mult be at the 


longett, as well as at the hotteſt, fo that then 
| is the middle of our Summer Seaſon. 9 
2 And that this may yet more evidently ap- 
23 pear, we may obſerve, when the Earth was 
| Ain the beginning of Libra, the Equator and 
all its Parallels are equally biſected by the 
Horizon; after which we may put the move-. 
4 able Horizon 1 5 Minutes lower than the 
„ North Pole every Day, according to the de- 
=. clination of the Sun, till the Earth be got to 
by. the, Tropic of Capricorn, then we ſee the 
EE: * moveable Horizon reacheth 23 d. 30m. be- 
* | Tal yond the North Pole, and falls 23 d. 30m. 
| ſhort of the South Pole, and though it equally 
 _ __ divides the Equator itſelf, yet does it unequal-, 
5 1y divide all its Parallels; and as the greateſt, 
82 Portion of the North Tropic (in which the 
Sun appears to be) is above the moveable 
: ; | Horizon, which denotes the enlightned Por- 
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tion of the Earth, conſequently our Days 


32 „ then be ſo much longer than our 
MW Nights. And by ufing the Hour Index we 
5 ſee When the Earth was at the firſt of Libra, 
* the Sun roſe and ſet at 6 9 Clock; but When 
Fl. tte Earth is in the Tropic of Capricorn, the. 
tr - +. Sun ries about three quarters of an Hour 2h 
5 5 a ter 3, and ſets about a quarter of an Hour after 


1 av blo the that we are then hut a 
WO: Lat, cane low che Ga waa a e and 
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corn the 1roth of Fun, by moving it 1 De 
 gree every Day, its annual motion; and un 
ing it round from Weſt to eaſt ward, its di- 
urnal motion; we fee the Sun's Light be- 


at the Tropic of Capri= 


its annual motion; and turn- 


ins to come more towards the South Pole, 


and lefs towards the North Pole, in a Mean, 
about 15 Minutes every Day, and the move= - 
able Horizon may be ſet according; 
and in 91 Days, v/z. the roth of September, 
the Earth is got to the beginning of Aries; 


then the Sun appears to be in the beginning 


of Libra, and over the Equator; fo our Day 
and Night is equal, and the moveable and 
| fixed Horizons are both as ofle. And they 
croſs the Equator and all its Parallels at right 
Angles, juſt as when the Earth was in Libra, 
as before demonſtrated, the Sun's. Light is: 


from Pole to Pole. 


14. 


By continuing the Earth's natural motions, 


we ſee the Sun's Light begins to reach beyond 


the South Pole, and falls ſhort of the North 


Pole; and more and more 1 2 Minntes eve- ; 


ry Day: Therefore we muff be longer and 
longer in the dark every Night, for 91 Days, 
viz. to the roth of December; then the 


Earth is got to the Tropic of Canter, and 


the Sun appears to be in the Tropic of Ca- 


pricorn; his greateſt declination Southward, 


and greateſt diſtance from us, conſequently . 
then we muſt have the leaſt heat from him. 


dle of our 
Winter. 
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And then the enlightned Hemiſphere of tbe 


Earth reacheth 23 4. 30 m. beyond the South 


Pole, and falls 23 d. 30 m. ſhort of the North 
Pole; equal to the inclination of the Eclip 


. and the Sun's greateſt declination; There- 


When the. 


in the 


fore our Days mult be at the ſhorteſt, as well 
as at the coldeſt, fo that then is the middle 
of our Winter Seaſon. _ 

And the moveable Horizon Ka "been 
put 15 Minutes lower than the South Pole 


Tropic of every Day, it reaches 23 d. 30 m. beyond 
Cancer i tis the South Pole, and falls 23 d. 30m. ſhort of 


the mid- 


the North Pole ; and FR 1 equally di- 


vides the Equator itſelf, yet does 3 5 


divide all its Parallels; and as the greateſt 
Portion of the South Tropic (in which the 
Sun appears to be) is below the moveable 
Horizon, which denotes the enlightned Por- 
tion of the Earth, conſequently our Nights 
muſt then be ſo much longer than our Days; 
and by uſing the Hour Index, we find the 
Sun riſes about half an Hour after 8, and 


ſets about half an Hour after 3. 


By continuing the Earth's annual and di- 


urnal motions, we ſee the Sun's Light begins 


to come more towards the North Pole, and 


leſs towards the South Pole, about 15 Mi- 


nutes every Day; and the moveable Horizon 
may be ſet accordingly, and in 91 Days, 


_ viz, the 1oth of March, the Earth is got to 


the beginning of Libra again, then the Sun 


appears to be 1n the EGS of Aries, and 


over 
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over ah n ſo he Earth bath iniſhed | 
its annual or yearly Courſe, _ 
In Partition IV, it is found, wee, is a Of the 
new Moon. May. 21. 1734. Look. for May 3 255 
21 in the Kalendar upon the Horizon, and and anou- 
againſt. it is the 11th Degree of Gemini, the 333 
Sun's apparent Place, and as it is new Moon, NAS. - 
ſhe muſt be upon the ſame Point in herown 
Orbit, and the Earth oppoſite- thereto, viz. 
the 11th; Degree of Sagittarius; put the 
11th Degree of Sagittarius, on the Moon's 
Orbit, to the fame Place on the Earth's Or- 
bit, diz. the Ecliptic ; If the Moon be then 
in or near a Node, there will be an Eclipſe 
of the Earth, commonly. called an Eclipſe 
of the Sun; but in this Change we find the 
Moon is not fo near her Node, as to hinder 
the Rays of the Sun from falling on any 
part of "a Earth; therefore there can be no 
Eclipe. The Sun and Moon being in con- 
junction, they will ſet both together upon 
our Horizon that Day, ſo we have no Moon- 
light, but by moving the Earth 1 Degree, and 
the Moon 13 Degrees every Day, according 
to their proper motions eaſtward, we have 
every Night 48 Minutes more Moonlight, 
and in 7 Days from the change, the Moon 
having got over & quarter of her Orbit, we 
ſee her Light continues till Midnight; in 14. 
Days ſhehath got half round her Orbit, then 
when the Sun ſets upon our Horizon, the 
Moon riſes; and when the Moon ſets, the 
yo riſes ; therefore. we Can have n no Dark- 
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neſs. Next Day the Moon i is MY oppo 
fite to the Sun, therefore is Sl Moon, if 
| ſhe be in or near a Node then, there will be 
an Eclipſe of the Moon, but in this full we 
find the is not ſo near her Node, but that 
the Sun's Rays may go by the Earth, and 
ſhine full upon her, ſo there can be no E- 
clip this full. After this we have 48 Mi- 
nutes darkneſs more and more every Night, 
and in 7 Days from full, or 21 Days from 
the change, the Moon hath got three fourths 
through her Orbit, then we ſee ſhe cannot 
riſe upon our Horizon before” Midnight. 
And in 28 Days from the change, the 
Moon hath got round her Orbit, but in the 
mean time the Earth hath got near 28 De- 
grees forward in the Ecliptic ; therefore the 
Moon muſt go above 2 Days more before 
ſhe overtakes the Earth; and then ſhe is in 
conjunction with the Sun, and makes a new 
Moon 'in 30 Days And * ſhewing 12 
monthly Courſes f the Moon, we ſhewr 
annual Courſe of both the Earth and the 
Moon, as we have done before, in the 
Earth. : 


When the | Whey we HARA the Farth's : annu- 


Sun ap- al motion, we took notice that when the 


Pers in Earth was in Capricorn, and the Sun in Can- 


Cancer, we 


dnn but Cer, that we could but ſtay a fhort time be- 


ſtay a ve- low: the moveable Horizon, which denotes 


bort sie Suns Hemiſphere, or that Portion of 


time out 


of his He- the Earth enlightned by the Sun; the fame 


miſphere, 
3 Obſervation may be made of the Moon, for 


| the Moon | the 


18 


the —_— . e all eee 1 in Claw. 


Moon's Hemiſphere, . or that Portion of the malt 


muſt ftay 


Earth enlightned by the Moon; but when a ſhorter 


time out 
the Moon is in Cancer, and near full, We ef her e. 


muſt ſtay a ſhorter time below her Hemi- = miſphere, 


phere, than we did below the Hemi ſphere we have 


of the Sun. For the Sun's greateſt declina- ON _ 


ngeſt 


tion is but 23 d. . and the Moon's 28d. Lig t 


30 m. therefore if we put the moveable Ho- nn 


tizon 28 d. zom. below the North Pole, it of the 


plainly appears that we can but ſtay a very i Hunter's wy 
ſhort time below the Moon's Hem iſphere, Dad 
when we are in the Latitude of London; but 

if we were farther North at that time, the 
Moon would ſcarce ſeem to ſet at all; for 

this reaſon the Moon's ſetting and riſing 

ſeems uncertain, . 

We may obſerve, that between the change Of the 
and fall, the Moon is ſeen by us in the Even- "err get 
ing, or former part of the Night; the Sun the Moon. 
ſetting weſtward, cauſes the Horns of the 
Moon to bend eaſtward ; and between full 


and change, the Moon is ſeen by us, in the 


latter part of the Night or Morning; the 
Sun rifing eaſtward, cauſes the Horns of the 
Moon to bend weſtward. - 

Having in the Firſt Example in 1 this Par- Paritly 3, 
tition, by the Aſimilb, demonſtrated the ce Rs an | 
ſtial Lig ts, to the Inhabitants upon the Equa- pearances 
tor, and in the ſecond Example, to thoſe in „ 
the Latitude of London, and the like may Lights 
be underſtood for any Latitude, I will in under the 
this third and laſt, * demonſtrate ak 


_ how 


+ ; 


how they appear in they very roles of the 
| World. . 
We will 6 1 As: tlie North 
Pole the roth of March, the Sun then ap- 
rs to be in the beginnin; of Aries, the 
Earth is in the firſt of bas Pa The Sun 
then being over the Equator, will enlighten 
| 5 the Earth from Pole to Pole. By moving the 
1 Of the Earth 1 Degree every Day eaſtward, the 
| | Earth's annual motion, and alſo aming it round from | 
if nel Weſt to Eaſt, the diurnal motion, we ſee the 
1 Motions. Sun's Light begins to reach beyond the 
* North Pole, and fall ſhort of the South Pole, 
_ more and more ſome 1 5 Minutes every Day, 
| for 91- Days, viz. to the roth of June; 
| then the Earth is got to the Tropic of Capri- 
| corn, where the Sun ſeemingly, but the 
| | Earth really, returns back again; 'then the 
| =: Sun's Light begins to come more and more 
q towards the South Pole, and leſs towards the 
North Pole, ſome 15 Minutes every Day, for 
91 Days, vig. at the roth of September the 
Earth is got to the firſt of Aries, and the 
Sun in the firſt of Libra, over the Equator, 
and enlightens the Earth from Pole to Pole; ; 
and we plainly fee that all that time, viz. 
for half a Year, the North Pole was in the 
Light, and the South Pole in the Dark, 
then by continuing the Earth's natural mo- 
tions, we ſee the Sun's Light begins to reach 
beyond the South Pole, and fall ſhort of the 
North Pole, ſome 15 Minutes every Day, for 
5 ä VIZ, _ 10th of ee 2 
art 


Earth 1 is got to the tropic of Ge Where | 
the ſun ſeemingly,” but the Earth really, Te- 
turns back again; and the Sun's Light be- 
gins to come more towards the North Pole, 
and leſs towards the South Pole, W 
Minutes every Day; for 91 Pays, 0:2, the — 
roth of March, the Earth is got to the firſt 9 
of Libra again, and the Sun in the firſt of 
Aries, and over the Equator, ſo enlightens 
the Earth from Pole to Pole; is is evident, 
that during that half Year, the South Pole 
was in the Light, and or North Pole? in the 
Dark... 5 
In Partition IV. it is Gan Ae ig 4 Of the 
new Moon, September 17. 1734. By the anch 
Kalendar upon the Horizon, the Sun ap- Couric. | 
pears to be in the 7th Degree of Tz; ane x 
the Moon muſt be in the fame Point of the 
Ecliptic as it is the change, and the Earth in 
the oppoſite Point to them ; therefore ſt” 
the Moon to the 7th Degree oF Lin n 
her own Orbit, and the oppoſite Point, vi. : 
the 7th Degree of Aries, on the Moon's Orbit, . 
fd to the 7th Degree of Aries on th 
Earth s Orbit, viz. the Ecliptic. If the 
Moon be in or near the Node, there will 
be an Eclipſe of the Earth, (commonly 
called an Eclipſe of the Sun) but in this 
change we find the Moon is not ſo near her 
Node, as that her ſhadow will fall upon any 7 
part of the Earth, fo that there can be no 
Eclipſe this change: Then move the Earth * 
one and the Moon 13 Degrecs every = 
1 | Da | ET... 
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. The Ladies Aſtronomy. 

Day eaſtward, according to their proper Por- 
tions, we ſee the Moon's Light reacheth be- 
yond the South Pole, and comes ſhort of the 
North Pole, more. and more every Day, for 
7 Days; then ſhe is at the tropic of Capri- 
corn, then her Light begins to come more to- 
wards the North Pole, and leſs towards the 
South Pole every Day for 7 Days; then ſhe 
3s at Aries and over the Equator, and en- 
lightens the Earth from Pole to Pole, but it 
is evident that all theſe 14 Days, the North 
Pole was in the dark, then we may perceive 
the Moon's Light reacheth beyond the North 
Pole, and comes ſhort of the South Pole more 
and more every Day for 7 Days; then ſhe is 
at the Tropic of Cancer, then her Light be- 
gins to come more towards the South Pole, 
and leſs towards the North Pole, every Day 
for 7 Days; then ſhe is at Libra again, and, 
over the Equator; but it plainly appears that 
all theſe laſt 14 Days the North Pole had 
the Light of the Moon: And fo ſhould we 
have, in every Moon, her Light for 14 Days 
together, and be in Darkneſs for 14 Days; 
that is, during the half Year that we have 
no Light from the Sun. But theſe 14 Days 
do not always happen at the beginning nor 

end of the Moon, but according as ſhe 
changes in the ſigns, vg. in the Ecliptic. 
In Partition II. I have, by the Afimilo, 
according to the Prolemaic Syſtem, demon- 
ſtrated the celeſtial Lights, and ſhewn how 
they. appear to any pt of the Ferch; 8 
e e 
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by ſeveral Varieties, Inſtances, and Exam- 


— 55 ſhewn the cauſe and reaſons of Days 
and Nights, their Increaſe and Decreaſe, the 
different Sean, viz. Summer and Winter, 
Heat and Cold, the occaſion of the Moon 8 
Increaſe and Decreaſe, the ſolar and lunar 
85 ſes, &c. and in this zd Partition have, 


e 4 mill, according to the Copernican What is 


8 8 5 the fame Varieties, Inſtances, P- 


performed 
by both 


and Examples, demonſtrated all the fore- Syſtems. 


mentioned Particulars; and they all come to 


the very ſame thing; whereby I prove, that 
all theſe Motions, Revolutions, and Periods, 
&c. may be ſufficiently accounted for, by 
either the Prolemarc or Copernican Syſtems, | 


and that they both anſwer the fame end. 


But there are other Phanomena's of the 
Sun, which are only taken notice of by the 
more curious in theſe Matters. Such is the 
different Diſtance of the Sun from the Earth 


at different parts of the Year, as alſo his ap-,,. g | 
un 

pearing of a different Magnitude, and Bisnearer the 

ſceming to move at a different rate. AndEarthin 


that he is nearer to the Earth in our Winter 


Winter | 
that in 


than in our Summer ; and further from theSummer. 


Earth in our Sumner than in our Winter. 


Theſe ſeem great Difficulties to thoſe that 


are not well acquainted with Aſtronomy, fo 
that they have little regard to what the Aſtro- 
nomers ſet forth. For fince the Sun i is the 
Fountain of Heat as well as Light to the 
Earth, it. may be aſked, how it comes to 


pats, that the Sun is hotter to us in Summer 
3 5 than 8 


* F 
N N F 
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The Lec {rating . 


ae in Winter; if ſo be he be further from 


us in Summer than Winter? Therefore I 
will remove theie e e and ſhew that 


Tf the 
Sun be 
nearer the 
Earth in . 
Winter Orbit, is fixed at a a due diſtance from the E. 
e on cliptic by four ſhort Pins, in both Syſtems, 
that will but now we mult take away that Pin, which 
not coun- ig in the Tropic of Capricorn, and put the 
re ess Circle cloſe to the Ecliptic, then the Sun 
ſons. will not be in the Center of the Circle, but 
- nearer to Cancer than Capricorn, (and if the 
| Circle was elliptical, the Sun would not be in 
the Center, but in a Point in the longer Di- 
ameter called the Focus.) A Line drawn 
Copennican from Aries to Libra through the Center of 
Sytem- the Sun, equally divides the Ecliptic, but 
unequally divides the Earth's Orbit; the 
greater Segment thereof anſwers to the {ix 
ſouthern Signs, and the leſſer Segment an- 
ſwers to the fix northern Signs; and as the 
Earth in its annual Motion moves in ſome 
fort, each Day alike, conſequently the Earth 
muſt ſpend more time in paſſing under the 
ſouthern, than northern Signs; (and is ſup- 
poltd about 8 Days) therefore the Sun will 
appear to ſpend leſs time in the ſouthern, 
than northern Signs, and feem to move 
more ſlowly in the northern, than ſouthern 


Signs; ; that is, the Sun ſeemingly moves 
| floweſt 


OE The 1 Dake . 
lloweſt i in u Summer, when the furtheſt Gen 
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the Earth; and a in Wine When 


5 neareſt the Earth, 


\ #4 


And as che Sun” s Diameter SY leſſer 
in Summer, and bigger in Winter, fo the Sun 


is more diſtant from us in our Summer than 


in our Winter. Let us ſuppoſe ourſelyes in 
the Latitude of London, and begin with the 
roth of March, then the Sun appears to be 
in the firſt of Aries, and the Earth is in the 
firſt of Libra; by moving the Earth 1 De- 
gree every Day eaſtw-ard, according to the 
ſeries of the Signs, its annual moti on, and 


alſo turning it round every Day from Weſt 


to Eaſt, according to its diurnal motion; till it 
be at the Tropic of Capricorn; then the Sun 
appears in the Tropic of Cancer, and is 
the middle of our Summer; and we. ſee 
that then the Farth is at its greateſt diſtance | 
from the Sun, by continuing the Earth's 
proper motions; till it is got to the firſt 
o* Aries; then the Sun appears to be in 
the - firſt of Libra, and we ſee the Earth 
is at the ſame diſtance from the Sun as 
when it was in the firſt of Libra; by con- 
tinuing the Earth's natural motions, till it is 


at the Tropic of Cancer ; then' the un ap- 


pears to be in the Tropic of Capricorn, and 
is the middle of our Winter; and we {ee that 


chen the Kann 18 at its leaſt diſtance from the 
Sun, 
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The Te ene, 


Sun; by continuing the Earth's proper mo- 
tions, it 1s got to the firſt of Libra again, ſo 
45 0 its annual Courſe as uſual. And we 


. plainly ſee that the cauſe and reaſons of Days 


and Nights, their Increaſe and Decreaſe, and 
the ene Seaſons of the Vear, are all the 
fame as when the Sun was placed in the 


Center; only it is to be obſerved, that the 


Sun is nearer to us in Winter than in Sum- 


mer. But it is obvious, that doth not coun- 
ter-change the Seaſons; for we have not the 


greateſt heat from the Sun, when we are 


neareſt to him; our different heat does not 
fo much depend upon that as upon the 


Quantity or Number of the Sun's Rays 
or particles of Light, and their falling more 
directly or more obliquely upon us, a 
little approach of the Earth to, or its receſs 
from the Sun, will make” no, ſenſible ARe- 
ration as to heat or cold. 


Having explained ilk Joon ftritcd theſe 
Hypotheſes and Phanomena, according to 
the Copernican Syſtem; I now proceed to 


ſhew them according to the Pfolemaic 8Sy- 


ſtem. The Machine being prepared accord- 


ing to the Prolemaic Syſtem ; take away the 


Pin, which is in the Tropic of Cancer, and 
put the Circle cloſe to the Ecliptic, then the 
Earth will not be in the Center, but nearer 
to Capricorn than Cancer; then the Circle 
which now denotes the Sun's Orbit, will be 


unequally divided as before, the greater Seg- 


ment 


motions, he 1 is at the Tra of Caprice _ 


Ladies 3 
ment whereof (now) anſwers to the fix nor- 


thern Signs, and the leſſer ſegment - anſwers 
to the fix ſouthern Signs; and as the Sun 


in his annual motion moves nearly every Day 


alike, conſequently the Sun muſt ſpend more 
time in the northern than ſouthern Signs, 


(which time is ſuppoſed to be about 8 Days) 


and ſo ſeems to move more {lowly in the 


northern than ſouthern Signs; that is, the 


Sun moves ſloweſt in Summer, when furtheſt 
from the Earth; and quickeſt i in Winter, 
when neareſt the Earth; and the | Sun's 
Diameter appeats leſs in Summer and big- 
ger in Winter, So the Sun is more diſtant 


from us in our Summer than in our Win- 


der. 


Let us begin REV the 1 oth of March, 
then the Sun is in the firſt of Aries; by 
moving the Sun 1 Degree every Day eaſt- 

ward, according to the Series of the Signs, 
his annual motion, and alſo turning him 
round every Day from Eaſt to Weſt, accord- 
ing to his diurnal motion, till he be at the 
Tropic of Cancer, is the middle of our Sum- 
mor; we ſee that then the Sun is almoſt 
at his greateſt Diſtance from the Earth; by 
continuing the Sun's motions, till got to the 
firſt of Libra; we ſee he is at the ſame 
Diſtance from the Earth, as when he was in 
the firſt of Aries; by continuing the Sun's 
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| than in Winter. 


Copernican Syſterns | 


_ The Ladies Aſtronomy. 


zs the middle of our Winter, and we ſe- 
then the Sun is almoſt at his jeaſt Diſtance 
from the Earth; and by continuing the Sun's 


motions till he is at the firſt of Aries again, 
fo has finiſhed his annual Courſe as uſual ; 
and we ſee that the Cauſe and Reaſons of 
Days and Nights, and the different Seaſons 
of the Year, Sc. are all the ſame as when 
the Earth was placed in the Center, only the 


Sun is-nearer to us in Winter thin 4 in Sum- 


mer, which cannot counter-change the Sea- 


ſons, for the Reaſons given before. For the 


Sun feels more or leſs hot to us, not only 


as it is nearer or further from us, but alſo 


as its Rays come more in number, and more 
or leſs directly to us. Whence though 
the Sun be further from us in Summer than 
in Winter, yet becauſe its Rays are much 
more in number, and more nearer prependi- 
cular to us in our Summer than in our Win- 
ter, the Sun is hotter to us in our Summer 


I have now fully ex plained and demon- 
ſtrated the rally rn 33 34 Hypotheſes and 


Phanomena, according to the Ptolemaic and 


Copernican Syſtems; and they both anſwer 
the ſame end; which re th proves, that 
theſe Phanomena, may be ſufficiently ' 
accounted for, by either the Prolemaic or 


As 


Orbit, but nearer to one end, then it is plain 


K A ſet forth, that * Sun is some of 
nearer to the Earth in our Winter than Sum- ee 5 
mer, that ſeems; a greater Myſtery to the opinion 4 
Publick, than any other part of Aſtronomy, — on I 
and doth ſo effect the Minds of many; that neater he 
they have no regard to what, the Aſtrono- Earth in 3 


mers ſay ; for which-reaſon I have fully ex- fer N 


er than 
plained whack Caſe, and demonſtrated it by the Summer. | 


Afimilo, by which it appears, that though it - + 

be ſo, it will not counter-change the Seaſons _— 

as ſome apprehend. But it isrationally ſolv- 15 A 

od by the annual motion of the Earth in an 

elliptical Orbit round the Sun, placed in one 

of the Focuſes of the Ecli — — 

the Copernicen Syſtem; or by ſuppoſing tlie 

Earth ſo placed according to the Tals 19 

Sytem; as I have ſnew m. 1 18 
As to whether Orbits be elliptical o grains. 


e makes no ſenſible Difference as in this 


Doctrine of the Sphere, as explained in Pa. 
tition I. but if Bodies are unequally placed 5 3 
in their Orbits, it makes ſome Alteration ; if 
the Sun be not in the Center of the Earth's 


the Sun-is nearer to the Earth! in our Winter 
than in our Summer; (as we are in the North 
Latitude.) And thoſe in South Latitude 
have the Sun nn to the Earth EG: 
Summer. 
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why the Days longer in the ae than i in the South 
Sun is to of the Eclip tic. 


how her 2. He then 2 to move flower than 


to the in our Winter, fo farther from us. 
oy „ His apparent Diameter is 1 in 
chan un Winter chan in Summer, 0 nearer to us. 


Summer. . 39 7 
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Which: ee 8 n 
the Sun to be neareſt to us g Days aſtar the 
ſhorteſt, and fartheſt off 8 Days after: the 

ene Day, I mean in this Age only: 
The rea- Havi ſe and demonſtracdall the 
HOLY oy ; e Phanomena, accordi 
nican 851 both the Ptolemaic and Gopermcan Syſtems, 


temis I now come to ſhew- the Reaſons why the 


| pres former is by ſome rejected, and the latter 
che Poll. preferr d. In the Prolemaic Syſtem the Earth 


_ Syſ js the Center, and the Sun, and Moon, and 


fixed Stars, all turn round it from Eaſt to 
Weſt in the ſpace of 24 Hours, by the Re- 
volution of the Primum mobile; and the 
Sun alſo goes round from Weſt to Eaſt in a 
Vear; as appears by the ſeveral Examples 
in Partition II. In the Gopernican Syſtem, 
the Sun is the Center, and the Earth turns 
round on its own Axis from Weſt to Eaſt in 
24 Hours, and alſo moves round the Sun in 
a Vear, as appears by e a in 
Partition III. 

That Hypotheſis is to be. eſteemed: Molt 
agreeable, which explains the motions 

| ; whence 
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che act fimple ber — — Tons 


form manner; and beſt agrees to mathema- 


tic Demonſtrations, and aſtronomical Obſer- 


vations; that is, which adjuſt the ſaid motions 
to the feweſt Laws and Principles: And here- 
in the Copernican excels the Prolemaic Syſtem. 
For which reaſon, the Copernican Syſtem 
is now. generally received by the more learn- 
ed in Aſtronomy; and though I have 
taken great pains in explaining and demon- 
ſtrating the Prolemaic, as well as the Coper- 
nican Syſtem, (the former being as an In- 
troduction to the latter) in order to reconcile 


ſuch as are unſatisfied, and for their better 


Inſtructions, and farther Explanation of both 
Syſtems; nevertheleſs, I prefer the  Copernts 
can before the Dane n Es | 
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natural Cauſe of the celeſtial Li ghts, 
Ge. as well as the artificial Machine, and in 
Partition II. explained the Prolemaic Sys- 
tem, and in Partition III. explained the 08 
bernican Syſtem, both by the Aſimi lb. 5 
this IVth and laſt en I Will e | 
the: moſt uſeful. Elements af Chronology, 
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and the Kalendars, Cycles, 'and Periods, and 
by ſeveral Examples ſhew how to find all the 
Particulars, generally taken notice of in the 

Almanacks; and ſolve the moſt uſeful Pro- 
blems in Navigation and Aſtronomy; and 
alſo ſhewy how to find the Variation of the 
magnetical Compaſs, and the Latitude by 
Obſervation, and explain the Syſtem of the 
Planets and Comets, and demonſtrate _ 


nts. — he 
2 —ᷣ— — — — - 2 5 
— 
1 PROD - p — > * 
anc aa 
ank. 


. by the Aſſimils. 
\ = By Chronology is 8 the Art. or 
t 


itutions. Skill of adjuſting things paſt to their pro- 
per times. Hence chronological Inſtitutions 

2 conſiſt of the Explication of the ſeveral 
Wyn parts into which Time in general is 2 
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101 and of the ſeveral Characters oF a 
Hil | ticular Times are diſtinguiſhec 
another. Ts uh 


1 Of 8 The ſeveral parts of Time are, Mis 
{ogg Hours, Days, Weeks, Months, and Years, 
Some call the time from Sun-riſing to Sun- 
ſetting a Day, and from. Sun-ſetting to Sun- 

riſing a Night. Others call the whole Revp- 

lution of the Sun round the Earth a Day, and 

this ſort of Day is moſt applied to uſe; and 
divided into 24 equal parts, called Hour | and 

thoſe Hours, divided into bo qual Pa He 
called Minutes, 0 
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= mo from Mid- SI's to Mid-night, 
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And 7 of thoſe Days is a Week (2), and 4 4 1 


ſiſts only of 28 Days; in leſs than /whichand a 
time, the Moon moves round the Ecliptic ; ar. | 
and which time of the Month's Revolution, 

is called the Moon's periodical Month; the 


the Moon's ſynodical Month; and conſiſts 


of about 29 Days and a half, and 12 ſuch 
Months or Moons, is called a lunar Year, - 
and confiſts of above 354 Days. For 29 
and a half multiplied by 12 is 354. (3) 

The time wherein the Sun appears to move 
round the Ecliptic, is called a ſolar Year, 
and conſiſtsof 365 Days and almoſt 6 Hours; 
but the Hours are only reckoned every fourth 
Year; ſo makes up a Day, which is added 


to- February, then that Year conſiſts of 366 Of Leaps 


Days, and is called a Leap-year. The folar 
Year is moſt applied to uſe: Therefore the _ 
ſolar Months ſtand in our Kalendar as in the - 
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(2) That is the moſt antient ColleAion, as from the ſa- Days have 


cred: Hiſtory, God created the World in 6 Days, and reſted their 
on the 7th from all his Works. The 7 Days of the Week names from 


are commonly diſtinguiſhed by the name of the Planets, theP lanets, 


viz, Saturn, Fupiter, Mars, the Sun, Venus, Mercury, and 

the Moone  _ | N 

(3) The Moon's periodical and ſynodical Months, and 

55 reaſons of their difference, is explained in the firſt 
arfition. 7... 8 
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But every DE Year Eau TOE 


; 2. A Lep Year, " on 


When the The firſt Das of e is 3 

Year be- commonly looked on as the beginning of the 

inneth. yer, whether Julian or Gregorian; yet 

there are ſome, who reckon the beginning 

of the Year from the 2 5th Day of March, 
commonly called Lady-Day, 


Having ſhewn the reaſon e the 2 
- ſolar Year contains 395 
And alſo why the lunar Year! con- 
tains but | 2. 3 WEE 


Days. 


Their Difference which i =O OY 73 1. 


18 


is Es the Difference: een Ae dd ggg e 
8. new Styles, and thoſe 11 Days . — 
5 the Epact. Its Uſe hereafter: will appear--- ä 
* The Cycle of the Moon, Golden — che 
ber, or Prime, is a circular Reyolution of (ye of 
19 Vears, in which ſpace of time, the Sun gun, and 92 
and Moon finiſh nearly all their Varitty of Indiction. 


maketh its Revolution in 28 Vears in Which 3 
time all the Variety of Daminical Letters, and 5 4 
cap-years expire. Roman Indiction conſiſts 1 

of 15 Years, for once in 15 Years the Nations EB 

were to receive: Donations from, or pay Tri 

— to the Romans, f 0G out of u s with 

Tor W's WIL, eine en 1. | 
© The Vidorian- Period, or Paſchal Cy 1 the 
is made up of Cycles of the Moon and Sun, r 


and after that Period is compleated, not on- 
ly new Moon and full returns to the ſame 
Day of the Month, but alſo the Day of the 


therefore the Domitical Leteroandm moveable D ad. 
Feaſts return in the ſame order. 37 277 Th6 AY 

The Julian Period is a. ; rr bet 
Circle, made up of the Cycles of Fx) "x lent uſe in 
Sun, and Indiction, that is, 1 multiplied by 
28, is 8 and 532 mur ied by 15, is“ 


54 | „ 


8 The old Style is the computation of time, according 00 FRY 
8 to the Settlement of Julius Cæſar: This . is in uſe in new Style. 
1 1: Great Britain. © 
e New Style is the new computation of time accorting'to 
5 the Settlement of Pope Gregory XIII. This Style is uſed in 
18 . Sea. : Fi 
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Aſpects. The Cycle, ot Circle, of the Sun, 22 


that is, 19 multiplied by 28, is 532 Nats ee” : 


Month returns totheſame Day of the Week, 
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The Lacher eee 


= 7080 Vears: It is of uſe for diſtinguiſhing of 
' Times; of all paſt Events from the very 
Creation. Hence ſeveral Chronologers 
endeavour to adjuſt all other Accounts of 
5 time, and conſequently all Tranſactions and 
" bins ene mee in 1 70 che 8 


* Era Period. b 
of Chr wh T Naur are e 8, Or ne 5 Adhich 
Iy rocebv's were formerly made uſe of in the / ſeveral 


+ in Chrif- parts of the World. That of principal con- 
Fu or cern to us Chriſtians is the Ara of Chriſt, 
ee, or the common way of computing time 
from the Nativity o of "Chriſt ; according to 
which this preſent Vear is reckoned the 
1734th from the Nativity of Chriſt, or rather 
from the firſt of 1 next Hollowing 
ws Nativity of Chriſt. an 
The ſeveral Charadters,whereby: mann 
times are diſtinguiſhed one from another, 
are ſtiled either Cycles, or Periods, or Æra's. 
„ Weit are W natural or inſtituted 5 
To ind Men. 
the Gol To and the Golden amber dt 1'to 
In the Year of our Lord, and divide by 19, 
the Remainder is the Golden Number, but 
if nothing e ug I 9 is 7 Golden 
Number (9. | 
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foes Number of the me Year by 11, and pad 3 
ary the Product will be the Epact, but if it er- 


255 ceed 30, divide b by and the Remainder 
5 will be the Epact. (6) is 
= Find the EpaR for 
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(6) When the Golden Nomber i is 19, there is always 1 
| added to the Epact. The time of one new Moon from ano- 
ther never exceeds 30 Days, ſo the EpaR never exceeds To kno. 
30, and alters every Yeat 11, and changeth the fieſt 11 e 
Mareh, if we count March the firſt Month, but if we ca 12 ö 
8 the firſt Month, the E rege 
z well as the Prime. nada 
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r know if it be Biſſextile or Le: 
Ve, divide the propoſed Year by 4, 
der ſhews the Year after Leap-year ; but if 
nothing remains, then that Year is a Leap- 
year. 


—_ the Year 4) 1734(433 LeapYearvi 
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therefore it is . W ee 
ee To find — Cycle of the Sun, add 9. to 
the Sun. the Year of our Lond, and divide the-Sum 
by 28, the Remainder ſhews the Cycle, but 
if nothing remains, that is the laſt Vear of 

the Cycle... 6 . 55 
Ne the Year 1734 e 
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1 8 —— 11, aa 11 po 1 it 7 add; 30 to it 
or the and . and the reſidue will be the | 
Cycleof the Gregorian Epact. | 
San. & 0) The reaſon of adding 9. "is becauſe the Era of Chriſ 


| 5 5 are expreſſecl by the firl ſt 71 Letters! in Letter and 
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. We have — Ak ins ee | 


blur Tear conſiſts of 365 Pays, and the 

year 366 Days; 365 Add, by 7 
e Weeks and 1 odd Day; if the 
Vear had been only 52 Weeks, and no dd 
Days,” all the Vears would conſtantly ns. \ 
gin on the. fame. Day. of the Week, and 
each-Day of a Month would conſtantly fall 
upon ha fame Day of the Week; but be- 
cauſe there is 1 Day over, from thence it Why 
happens that on whatever Day of the Week dale ke of 


the Year begins, it ends on the fame Day, 28 Years. 


and the next Year begins with the following 
Day; but on Leap-year with the ſecond 
Day. As the Leap-year returns every ſourth 
Vear, and hath 2 Dominical Letters, their 


order does not return till 4 times 75 oz. eg 


Years ; hence ariſeth the Cycle of 28 Years, —— 


ae ele of the Sun. 1 
— of 
7 Days in the Wee in” "the Ka: Of 2 
the Alp habet, and one ef them is a Domi- how to 
nical 5 Sunday- letter. : And to find that find it. 


r the rule is: 


= Firſt know whether the? propoſed Yeu. ; 
be a Leap-year, as is before ſhewn; then add 


the given Year of our Lotd, and all the 
Leapers. conn, therein, and; 4. the 
began. i in the tenth — * this pat The e Cycle of hg - 
Sun is improperly ſo called, foraſmuch as it relates not to 


the courſe of the Sun, but to the Courſe of the Dominical or 
Sunday-letter ; whence it Mogi to be A the FOR of the 
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Number by which the Ledp=years are 8 
all together, and their Sum divide by, and 

the Remainder ſubſtract from y, what is then 
left ſhews the Dominical TILT NUR (8) 
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For the Ya 712 ade find the 57860 
Letter muſt be the gth of the Alphabet, 

.. - which is E, and we fund it is a Leap-y 

E is the laſt Letter, and F the firſt accofding 
to the given rule. We alſo find the Year 

1734 produces 6, ſo the Sunday. letter muſt 

be F only, as it is not a e e And fo 

wn any other be PP: N os 10 
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000 The Dominicaf ar 8 3 Sbetk backwaid'iti 4 
common Year one Letter, but in a Leap- year two Letters, as 
the Leap- year has two Dominical Letters, one ſerves from the 
firſt of January to the 25th of February, and the other from 
thence to the Vear's end, and it is the ſecond Letter the 
Rule finds. 

Having found the Sunday-letter according to the ni 
account, the Gregorian Sunday Jetter will be * 0 » 
backward order * the A. | 
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Year of the Cycle of the Sun, which con- 


fiſts of 28 Years; the laſt of thoſe 28 Years 
muſt have been in the r9th Year of Chriſt, 

to the laſt given rule, 
find the Dominical or er 1 tor 0 | 
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N. B. By finding the cycle of the Sun 
for any Year, as before ſhewn, againſt that 
Number 4 in the Table is oo Sunday-etter. | 
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make à Table of the Cycle of the; Sun, Table fir. 
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00 Having placed the wheres in the Table 058 1 to 28, 77 alas 
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„ Trait. 
Tx _ (10) To find the moveable Feaſts, firſt 
able Feaſts. find the change of the Moon in February (or 
ij the Moon change not in February, then 
take the next change after) and the next 
Tueſday after is Shrove- Tuęſday, but if the 
Moon change on Tueſday, then the next 
_ Tueſday following is Shrove-Tueſday; then 
the next Sunday is the firſt Sunday in Lent; 
ſix Sundays after is Eaſter-Day, to which 
add five Weeks, ſo have you Rogation-Sun- 
day; then it is four Days more to Aſcenſion- 
day; and ten Days after is M bhit- Sunday; 
and the next Sunday after is Trinity-Sunday ; 
and the next Thurſday is 2 * ge Day. 
To find The Roman Indiction is found by adding 
! che Indic. 3 to the propoſed Year, and dividing the 
| F gom by 15, the remainder ſhews the In- 
5 diction, if nothing remains, then that is 
tahe laſt Year of the Indiction. (11) 
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for the Vear of our Lord 19, (which was the laſt Vear of the 
firſt Cycle) to be A, therefore I place A to 28, B to 27, C 
to 26, and as every fourth Vear is a Leap-year, place DE to 
25, and ſo for all the reſt. ; | 
; *(10) As the moveable Feaſts chiefly depend upon the 
Of the change of the Moon, I will hereafter fully ſkew how to find 
moveable the 1 of the Moon in any Month in any Vear. 
Feaſts. 7 (1 1) The reaſon of adding 3, is becauſe the Era of 
2 of the Chriſt began in the fourth Year of the Indiction. 
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The FVifterian Period is found by adding To fn 
457, to the propoſed Year, and dividing tb Por 
the Sum by 532, and the Remainder HOWS of. 2 
the Vitterian Period ſought. . 
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7 6 and 12, this preſent Year 27334. Therefore the ſeveral 
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of 420, divided by 19, leaves one; the 3d a Multiple of 

32, divided by 15, leaves one. And the numbers 4845, 


4200, 6916, being once found, the Canon or Rule is as ſhewn 
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both the ſame Number this Year, it an not ca wt 


fo. As the Moon's age never 3 30 Days, when the 
Change Day is fobhnd, her Age at any time may eaſily be 
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— the moſt uſeful Elements of Chro- 
nology, and ſhewn how to find all the Par- 
ticulars generally taken notice of in the Al. 


p- I proceed nom to ſolve the moſt 
1 Problems in Navigation and Aftro- IT” 
nomy, and ſhew how to find the Variation 
of the magnetical SS, and WE: Lati- 1 


tude by Obſervation, © 


69 PRES we nd the Epacl differs fem Fra ee deen r. 


ber, and that it alſo differs or alters 11 from the laſt Year, ee 
as before explained. When the Moon's -Southirig and Toes. 5 


Time of High- Water on the Change - Day exceeds 1 2, ſub- 
ſtract 12, as in the former Queſtion, where- it is High- 
Water at Two o' Clock in the Afternoon 3 for it is more 
proper to ſay 2 o' Clock than 14 0 Clock; And likewiſe 
when, the Time of High-Water is leſs than the Moons 
Southing, add 1 2, and then ſubſtract, as in the laſt Queſtion. | 
It appears by the ſeveral Inſtances here 2 that Or be : 
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ing, according to the ſeveral Charts, are 
taught in allthe common Epitomes or Books 
of Navigation. Nevertheleſs, I perceive 
there are ſeveral Teachers, as well as Sea-| 
. faring-men, which hath not a true Notion 
of the Art of Navigation. | 
Therefore I will compare and explain the 
ſeveral Sorts of Sailing, and ' demonſtrate 
them by Geometry, and the Aſſimilo, 
and then work all the uſeful aſtronomical 
Problems, demonſtrate them by the Aſſimilo, 
according to both Syſtems, and explain the 
Variation of the Compals, and taking Obſer- 
tions, remonſtrate them by the Aſſimilo. 
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The Courſe is 55 d. 05 m. or N. W. B. W 
neareſt, and Diſtance is 3878 Miles. 
If a Ship fails from the Lizard in Lati- 3 bb 
ude 50 d. oo m. N. and Longitude 5 l. 
vo m. W. and makes her Courſe (when Va- . 45 Nt 
ation, Lee-way, Sc. allewed for) to be 4 
5d. oꝝ m. from the South towards the Weſt, 
12. N. W. B. W. neareſt, and her Diſtance 
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(2) With the Chord of 60, or Sine of go make the Circle Plain , 
N. E. S. Fig. 1. which denotes Welt, North, Eaſt and Sailing. _ - 
South ; from any Scale of equal Parts take 2220 m. and De Go. —_ 
wy it from L. which repreſents the Lixard to C. at C, eret metrical: 

| Perpendicular, as C. B. from the ſame Scale of equal Pyojedion, 

Darts, take 3180 m. and lay it from C. to B, which repre- 

ents Barbadoes : Then draw the Line to B. the Diſtance, 1 
hich meaſured on the ſame Scale, the Difference of Lati- | 
de and Longitude was taken from, and it is 3818 m, | 

here that Line cuts the Circle, meaſured from $.. upon | Bs 
he Line of Chords, is 55 d. og. or N. W. B. W. neareſt: 
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. free 3 © 
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ag before. | 
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Falling. to N. W. B. W. on the Circle hes from the Line of Chords 
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a Jeetion, Perpendicular, upon the Meridian, as at C; then the 
| Lines B. C. and L. C. meaſured on the Scale of eq 
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(4) From L (repreſenting the Lizard); Fig. 2d, lay 2688m. Mercator's 
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to C, equal to 2220 m. (proper Diff. Lat.) and draw CB pa- 
rallel to DE to Lat, LE in B, and LB meaſured on the ſame 


Scale LC was taken from is 24363 m. the Diſtance. 


* 


—— — 42 —— 


I 
3 ; 

9 INE "PER. — OR, IA Ig 

Ma Par pr Mens Rt oor Ur 5 4 


2 » * £ c 
— 
„„ 


4 
4 
1 
{ 1 * 
: ' ; 
4 | 
* 5 i 
. 
$ 
3 3 
* 4 
3 £ 4 
i 
: 
. . 
$ : 
i 
3 Vi 
bo th : 
4 [ 
Þ 
- . 
— } 
* 4 
bi 
1 
A Z 
+ , | 7 
2 T 
£ ? 
. - 
< N 
vi E 4 
TT EY 
1 | 
FE 1 in 
FS” 1 4. 
1 
1 4 
Y 
4 ' 
* 8 
"IKE 
1 
1 
: 1. 
1 ? ; 
hs ; 
* 
4 > 
2 
4 : 
£8 | 
1 ; 
4:18 bl N 
3 : 
4 
1 
| 
1 
be! 
7.4 
8 0 
. 
| 
* 
* 


— — 
—U — I 
a * b 


4 
be 5 
7 Be A 
we 
> 
CE. ee I TEST * _- — 
a * * * * >< Tz ” = * 0 * + as * * 
. « — ” — — — — —— — 
> a RES = 
> — Op \ : 
5 = - JM 
3 


—— 9 — _— 
——— 


— 


110 be Ladies Aftronomy. , 
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| 8 5 | Tm. 
As Radius Sine L. C. B. 90.00 10. ooo 
To Diſtance failed L. B. 34.38 3.536336 
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The Merid. Diff. of Latitude. 2688 
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2. therefore the Courſe in Fig. 1. is more Weſt than in The Diff. 
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(4) In Fig. 2. the Difference between Plain and Mercator Mercator 
Sailing is demonſtrated,” as well as proved by the ſeveral Sailiag. 
Operations ; for the Triangle LCF in Fig. 2, is made equal 7. he Geo- 

to the Triangle LCB in Fig. 1. in every Reſpect, and L. metrical 
repreſents the Lizard, and B. Barbadoes in both Fig. 1. and Projetion. 


by the Operations, and the Diſtance in Fig. 1. is more than Plain an 
the Diſtance in Fig. 2. as much as between G and F, viz. Mercator 
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Mercator's Sailing DE equal to CF repreſents the Diff. Long. . 
and CB the Departure from the Meridian; therefore the - _ 
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The Difference i Is 2 — 5.18 . 


What: is che Come and Diſtance! duns Sailing 
e Lizard to Barbadbes, according to Mid- Made 
le Latitude Sailing; their Lat. and Din 
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bon the Line of equal Parts, that ie Diff. Lat. and half f 
; Lat. and Di. Long. was taken from is 3502 the Diftard 
1 (6) Lay che Court od. 40m. from'S. to S. W. half W 
the Middle Fig: 3. ey draw the go W. n ee to Ln 
Latitude. 
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The Skip i is then in the Latiade'6f 13 5 
do m. N. and Longitude 58 d. oom. W. 
e the muſt be at Raman as be- . 
_: 4; p08 
"This aa he laſt Queſtion | 188855 ek 3 3 
other to be rightly done. Yo Has = 


$49 47 Diſt. 3438 1 
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What are the Angles of Poſition, and the Great Cir- 
Diſtance of Barbadbes from the Lisaris ac- cle Sail- 
ording to Great Cirele-Sailing ; their Lati- ing. 
des and Longitudes N given. as before 

n Plain-Sailing. L228 The 


TTH 8 upon the Meridian as at C, then I, C | 1 
neaſured on the ſame Scale, the Diſtance. failed was taken 1 I» 
rom is 2220'm. then lay half of 2220 on the lefſer Arch | - = 
made as before directed) from G to H, by LH draw a Line * © I 
d Gut the Circle in K, lay twice DS on the Meridian fi 100 YET Ke 
to D, and there erect a Perpendicular to cut zhe S. W half 8 4 an 
V Line in E, and DE meaſured on the Scale of equal Parts _— 
3180 m. the Diff. Lon and CB is the Departure from | ; 
he Meridian NB as GH is alf L C; ſo is CK half LD, and oy 

d of any other. See Fig. 3. 

(7). Having deſcribed the primitive Circle W. N. E. S. as 8 

fore, (by Spherical Geometry) make the Angle B. N. E. Treat gy 
qual to 53 d. oo m, the Dift. Long. the Side NB 77. d. IE 

o m. the Complement of the Lat. of Barbadves,* N L. Ark 5 
2d. oo m. Complement of the Lat. of the Lixard. Then; „ 
the Angle at N is meaſured from W to W on the Scale inves. 

Ablf ee from 90 ö and is 53 d. 9 5 
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. 29 Rg... = 6A. k ©A 


To 8 Sine of the An 4 © 
BN L Diff, Long. T $5 3. 00 / 9.902 349 f 


N * 


The Eiatrds Longit. is 5. OO Weſt, 


4-7 an 

Barbadeecis.i Long. of. 58.09 Weſt, bY 37 
This and che laſt Queſtion oves. each ¶ tu 
other to be ri zhily 8 1 a to 


8 reat gi To 4 ie theſe by the Globe, the Ter- gre 

by = "Sreſtrial Globe being properly fixed in its un 

Globe. Frame, bring Barbadbes juſt under the Braſs ſl di: 

95 Meridian; ; and on the ſaid Meridian againſt I E: 

it is 13 d. 00 m. N. Latitude, and the aid Q 

Meridian cuts the Equator i in 58. d. oo m. wi 

Weſtward from the Meridian of London; N etl 

therefore Barbadbes is in the Latitude of ¶ cu 

13 d. oo m. North, and Longitudes of 58 d. git 

oo m. Weſt : As by the Operations. th 

n Ship fails from the Lizard, and her 

- Courſe make an Angle of Poſition with the 

Meridian of 684. 38 m. South-Weſterly till WW an 
= her Diſtance fail'd.. be 57 d. com. what 
Latitude 


— —— —— — * p — 
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. — EW nr 6 ISS 
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Globe being rectified to the Latitude of the 
Lizard, fix the firſt Degree of the Qua- 
drant to the Lizard, being under the Braſs 


Meridian, and let the Quadrant cut the Ho- 


tizon in 68 d. 38 m. South - Weſt- ward; 
then is 57d. om. upon the Quadrant, the 
Place where the Ship is; which brought to 

the Braſs Meridian ſheweth the Latitude 13 d. 
oo m. North, and cuts the Equator in 38 d. 
oo m. Weſt, the Longitude from the Meri- 
dian of London, and is Barbados, 


If a Ship fails from 8 _ makes 
an Angle of Poſition with the Meridian of 
37 d. 44m. North - Eaſterly till her Diſtance 

7 d. oo m. what Latitude and Longi- 
tudeis ſhe then in? The Globe being rectifid 
to the Latitude of Barbadbes, fi theafirſt De- 
gree of the Quadrant to Bar g 
under the Braſs Meridian, and let the Qua- 
drant cut the Horizon in 3 d. 44 m. North- 
Eaſtward; then is 57 d. oo n. upon 1 
Quadrant, the Place where the Ship is 
which brought to the Braſs Meridian al 
eth the Latitude of 50d. oo m. North; and 
cuts the Equator in 5 d. oo Welt, the Lon- 
gitude from the Meridian of *. and is 
the Lizard. 
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By obſerving- the N Rinks: J 
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__ fray. 
Aten 1 is Globe, and. will exact) 
agree with W ; Circle da Ange (9) 

Of the . (9) Fay Puin-Sailing, it is Gap the Barth 3 Sex 


weral forts makes one flat Superticies, or Long-ſquare ;” in which the 
of Sailing. Meridians are Parallel, and the Degrees of Latitude an 
| Longitude equal in all Places; which is true only under the 

E quinoctial: In Mercator Sailing, the Earth and Sea B 

| ſed to make one round Body or Globe, and makes U 

f 00 Meridianal Parts. Sailing by the middle Latit. nearh 

agrees with Mercator's Saili But G reat-Circle-Sailing i | 

the exacteſt, though it be moff aiffcult, it muſt be of Adyar. 

tage to keep near to 3 nt is 

with „ in all 1 
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A 8 TRO NOMY. Problems E 
( Ptolemaic Sins ) 


40 OA the Affmilo to any Latitude To 0 | 

given; move the reſpective Pole, (vis. ail Wo 
the North-Pole, if the Latitude given be Nor- 1 85 * 
thern; the South-Pole, if Southern) above +» VF 
the Horizon, till there are ſo many Degrees f 
of the Meridian between the ſaid Pole ane 
the Horizon, as anſwer to the Latitude 
given. Thus the North Pole being elevated 
51 Degrees, and a half, the Afſimilo is recti- 


fed for the Latitude of London. 


AS TRO NoMrY. Problem U. 
( Prolemgic. Men.) + 


: THE Day of the Month given! to ITY 3 
O-Wihe Sun's Place in the Ecliptick ; ſeek the; wa, _—_ 
5 Day of the Month (in either of the Julian 5 8 in 1 
or 33 eee ia the Kalen- e = Mi 


tick. 
ar, 
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* rr 
: ; 5 * 


* Y n TM? 0 8 a 
9 Sen "IN 1 * * * 
* on 7 PRE TIS S * e 3 N * I y 
= __ T Ty 8 * 
1 * * > * * * 955 — * 
2 * 4 ; "$a * 
J 5 "I 9 
7 ; - 


122 The Ladies Aſtronomy. 


9 D * 2 833 
— ade, ate ac Ct CI kN ages. 
- + 


Toni ASTRONOMY. Problem III and IV 


Of the an- lendar I have put a Day to each Degree, and at the end o 
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dar, on the upper fide of the Horizon, rig 
againſt it; and in the innermoſt Circle, is th 
Sign, and Degree, the Sun ſhall be in tha 
Day at Noon (1). © per 
Example, the roth of May in the Julian 
or 20th of the Gregorian Account; find thi 
Sun's Place in the Ecliptick ? Right again 
the 1oth of May in the Julian, and 20 
in the Gregorian, is the firſt of Gemini: On 
if we count the Number of Days frony 
March the 1oth, to the 1eth of May, give 
in the Queſtion, makes 60: Days, and coun 
60 Degrees from the Beginning of Aries, i 


| the firſt of Gemini. 


te me 2 - - 3 . ; 
Sun's De- ( Ptolemaic Syſtem) 
clination | 


and right IN the Latitude of London. The roth day of 
right Aſcenſion (2). 


Of the Ka- (1) In the former Partitions it appears that either the du 
lendarin or Earth moves 360 Degrees in 365 Days; therefore tha 
the Aſſimi. Motion is near 1 Degree every Day, or 24 Hours: and as 
o. the Kalendar is divided into 12 equal Parts or Signs, to each 

of thoſe belongeth 30 Days, 10 Hours; therefore in the Ka 


nual Moti- every two Signs omitted one Day, which accounts for the 
Hon. odd Hours. The Aſtronomers all agree that the Sun is up- 
on the Equinoctial March the toth Day, or gth; therefore in 

a Quarter of a Year, viz. 91 Days, 6 Hours more, vis 

Tune the roth, he muſt be at the Tropick of Cancer, and 

in 91 Days, 6 Hours more, viz. September the 1oth, or 

12th, upon the Equinoctial again; and in 91 Days, 6 Hours 

more, viz. December the 10th, at the Tropick of Capricorn, 

and in n Days, 6 Hours more, March the 1oth, or gth, at 

the fame Point of the Ecliptick: again, ſo finiſhed the Year. 

(2) In Fig. 1. with 60 from Chords, or go from Sines 

delcribe the Primitive Circle WN ES, and draw the * 

+ I: | tick 


re 


—— ũ—¾ AS: 


8 vo . 
ee e 


q to Wa anita , ie the 4 * r N 
, R 1 5 * PR 
* 5 1 * a * ck IT ; 4 we : Re N E 2 - 1 x 778 Ns PE 


PN 7% PROPORT IoN 1 

As Radius by 10. 00000 
0; 1; 

To Sine AB. - fs. 9:937531 

To Sine BAC 23.30 - 9.600700 


To Sine BC ET 5 9.38231 


The Declination North. 


f . m. ; : 
The Sine Com. CAC 2 3.30 3 6: 398 
So Tangent AC 60.00 10.23 K 


To Tang. Ac 57.48 — 5 5 


The Right Aſcenſion. ah 
By the Aſſimilo. Put the Su- to the firſt De: — 
ree of Gemini, his Place (as by Problem II.) and Affimilo 

ring it to the Meridian; on which, and 5 

ver the Sun is 20 d. 12 m, North, his Decli- 

ation required; and then look what Degree of 
ie Equinoctial is cut by the Meridian, and it is 
7 d. 48. m. the Right Aon Founied rom. „ 
ST, 


| 


' 


ckat 23 d. 30 m. | Diſtance from the EquineQial, PET N. Gg. 8 3 
u 51d. 30 m. ta H, and draw the Horizon, and at Right 8 
Angles to it draw the prime Verticle, then is the Fi ISUre. or rica 
phere projected, we 8 the Latitude of London. Then 
60 d. oo m. the Sun's ngitude, or his Diſtance from 
ries in the Ecliptick, found by Prob. 2. from A to B, 
ind by Spherical Geometry) draw the Great Circle NCS, | 
hich will cut the EquinoQual at C. Then the Side BC re- 
uced to the primitive Circle is meaſured on Chords from E 
O, and is 20d. 12 m. the Sun's Declination North, and 
e Side AC meaſured on half Tangents is 57 d. 48 m. the 
n's Right Aſcenſion, counted from the beginning of Aries 
ording to.the Order or Succeſſion of the FORE „ 


a ASTRO. 


Projection. 
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ASTRONOMY. | Problem V and VI 


| (Prolemaick Syſtem. 
IN the Latitude of London, the roth Day 


of May, Old Style; find the Sun's * 


tude and Aſcenſional Difference (3 * 


The PROPORTIONS. 
. 


cab Comp. HN 51.30 | 9.794150 
To Radius 5 10. 000000 


So Sine Comp. RN 69.48 9. 538194 


— — wo dar —ä 
*O 


To Sine Comp. RI 33.40 9.744044 


Therefok RA 1s Ampl. 232 40 


As Radius 10.000000 


To Tang. HN 1.30 10.099395 


So Tang. Long. RN 8 45 9. 565763 
To Sine Comp. RNII 27 39; 9.65158 


Aſtrono- 


a -- 
the Aſſi- 
milo. 


Aſtronomy 
The Geo- 


metrical 


: Prejection. 


— — — 


1 
And RNA Aſcen. Differ. 27.30 


By the Afimil, which bein g rectified ac 
cording; to the given Latitude, and given 
Time ; as in the former Problems; - and the 
Sun being put to his proper Place, as therein 


| directed ; bring it down to the Horizon 


(3) In Fi is. 1 on the primitive Circle (now the Meridian of 
the Place lay 5 1 do m. from Chords) the Latitude of the 
Place or height of the Pole, from N to H, then by Spherical 
Geometry draw O O Parallel to the Equincctial at 20 d. 
12 m (the Declination found in Prob. 3) from it, to cut 


the Horizon in Ry the Place of the Sun's Riſing and Setting, 


through NRS draw an oblique Circle, then is NR the 


Comp. of the Declination, wiz. 69 d. 48 m. and AR 
being the Comp. of RH, meaſure A R on haif Tangents and 
it is 33 d. 40 m. the Amplitude required ; and RNA being 
the Comp. cf RNH, meaſure RNA from A to X on half 
y Zed its 27 d. 30 m. the aſcenſional Difference. 
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on the Eaſt ſide thereof, and count on the 


or Deſcenſion; or it is the Space of Time 
| the Sun Riſeth or Setteth before, or after 


* c o * © 
A W * Þ Fan 9 
* SP 8 1 N N % 
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x hs 1 
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Horizon from the Eaſt to the Sun, and it is 
33 d. 40 m. Northwards, the Suns Ampl- 
tude at his Riſing, and bring the Sun even 
with the Weſt-ſide of the Horizon; and be- 
tween the Weſt and the Sun, is 33 d. 40 m. 
his Amplitude at ſetting; for the Amplitude 
is the fame both at rifing and ſetting. Note, 
the Sun is brought to any Place required, 
by keeping him fixed at his proper Place, 
according to given Time, and by turning 
round the Armillary Sphere in the A/imiho. 
Aſcenſional Difference, is the Difference 
between the Right and Oblique Aſcenſion, 


6 o Clock, and its Uſe will appear in te 
two following Problems. 5 | By = 


ASTRONOMY. Problem VII and VIII. To find 
„ . Sues 1 I 
NN the Latitude of London the roth Day cengg - 
of May, Old Style, find the oblique Aſcen- gcngon. 
ſion and Deſcenſion, the Sun's Riſing and the ER 


Setting, and the length of Day and Night. (ande. 
| (4) In reducing Degrees and Miles into Hours and Mi: 0/3, 
nutes, divide them by 15, becauſe the Sun appears to move gat 145. 
15 Degrees every Hour; the Aſcenſional Difference in this.,;,, 
Geſtion is 27 d. zo m. equal to ot h. 56m. 

5 np OE Toro to ny. 

15) 27.30. (i 59: 
15 25 


60 i 


File SLES 
00 


ES Re DIET bo ne os . 
— oy TFT 
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3 B y Prob. 4 Ther rig WR 3 is s found to 5 4k 
NN By Prob. 6 . The Akan, Diff. found to be 27. 30 


The Sum i is the Deſcenfion OO 85. 18 
T he Be is the Aſcenfion 30. 18 

Buy Prob. 6. The Aſcen. Dif: foyndto be 27. 30 

| h. m. 

Being N Tine, is 01. 50 

Tf WY ee eee 55 0 


Added to 60 Clock is Sun- getting 07.50 
| Subſtracted from 6 is Sun-Riſing | 04. 19 


The Time of Sun-ſetting doubled i 18 58 
Length of the Day —— LIE AG 


The Time of Sun-Riſing ! is che 
Length of the Night” 


? 08. 29 


— ono 


{+ By the Afeeil. Put the Sun to "Vs pro- 
Alm no. per Place as found in the former Problems, 
and bring it to the Meridian, and ſet the 
Hour Index to the upper 12 in the Hour 
Circle; then let the Index turn round with 

the Armillary Sphere, till the Sun be upon 

the Eaſt- ſide of the Horizon, then will the 

Hour Index point 4 Hours, 10 Minutes, the 

Time of Sun-Riſing; and then ſee what 
Degree of the Equinoctial is cut by the Ho- 


rizon, and it is 30 d. 18 m. the Sun's ob- 
lique Aſcenſion: Then turn round till the 


Sun be upon the Weſt-ſide of the Horizon, 


and 
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and thelndex will point to 7 Hours, 50 Min. 
the Time of Setting, and the Degree of the 
Equinoctial cut by the Horizon 1 is 3 5d. 1 Sms. 
| the Sun's oblique Deſcenſion. 


AS TRONOM v. Problem IX wy X. To find 


(Ptolemaic Sem.) „ the Saw" $ 


wp the Latitude of Londen the roth Day e 
o of May, Old Style; find the Sun's Altitude _— 
o Hand Azimuth at the Hour of Six ( 5 * 


1 co 1 16 ce ©. 


9 The PrxoPoORTION :- 

? Was Radius _ ' 0.000000 Ts : 
5 NV;)Q 

To Sine HAN 351.30 705 893544 | 

o Sine AS 20.12 _ 9, 538194 

ro Sine SM 15.40 9. 9.431738 | | 

rue Altitude is 15.40 at 6 Clock. 

Dr As Radius © _ _- _ YO.000000 

8, To Sine Comp. HAN 51.30 9.794150 © 

1c Wo Tang. AF 20.12 9.565763 


1 5 
h e Tang. AM 12.55 9. A 
n rhe Azimuth is 12. 55 at 60 of Clock, | 


) In Fig. 1. By Spherical Geometry, through f, where 

the Parallel of Declination cutteth the Axis, draw the ob- 
lique Circle ZFN to cut the Horizon in M. then HAN is 
equal to the Latitude given g d. 30 m. and af 20 d. 12m. 

is the Declination found in prob. 3. Then f m is meaſured 

on Chords when reduced to the primitive Circle from H to 

V and is 15 d. 40 m. the Altitude at 6 clock and am on 
half we and is 12 d. 55 m. the Suns Azimuth from 


"ON = . 


. The Loder rc 


. Aftrono- By the. Aſſimilo, the Machine and Four 
ag : W being rectified, as before directed, ſcrew 

1 the Quadrant of Altitude in the Zenith, 
which is called rectifying the Quadrant of 
Altitude to the Latitude of the Place given, 
(and in this Queſtion is London;) turn the 
armillary Sphere till the Index point to the 


given Hour, (and in this Queſtion. is Sir 


Clock ) move the Quadrant of Altitude 
till the graduated edge of it lie juſt over the 
Sun, and look what Degree, on the Qua- 
drant of Altitude, is againſt the Sun, and it 
is 15 d. 40 m. the Sun's Altitude ; ; and look 
- what Degree of the Horizon is cut by the 
gradaated edge of the Quadrant of Altitude, 
counted from the North, or South, and it 1s 
the Sun's Azimuth; or it may be counted 
from the Eaſt or Weſt, or from the neareſt 
of them; and in this Queſtion counted 
from the Eaſt, and is 12 d. 55 m. the Azi- 
muth ; or 77 d. og m. from the North, at 
Six © * Clock in the Morning, and 12 d. 55m. 
from the Weſt or 77 d. o5 m. from the 
North at Six o Clock in the Aftern oon. 


ee ASTRONOMY. Problem XI and XII 


Altitude ( Ptolemaic Syſtem.) 
and Hour 


— e the Latitude of London, the 180 155 


is Eaſt or 


' Wett, viz of May, Old Style; find the Sun's Altitude 
80 and the Hour of the 1 W be. 1s 22 
or Weſt (6) 5 The 


60 In Fig. 1: us Sphericdl Gehnirey, — bene 
the Para, lel of Declination cutteth the prime Verticle,* (the 
5 Place 


\ > N 


„„ 22 „„ 
As Sine WAZ 51.30 9.893 544 
_To Radius 10. oo 
80 Sins K 20.12 9.538 194 
To sine R 1 9.64450 
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m ProvonTiONs. 1 


The Altitude 5 2646 when, he 
Sun is Eaſt or Weſt. Wh | | 

As Radius | 10. 000000 
To Tang. Comp. WAZ 51.30 9.900605 
80 . IK. 20.12 9 56 763 


To Sine 2 AK 70 o 9.406368 


"Ang 1 Hour of the! Day 18 N oo m. 
when the Sun is Eaſt or Well, and the ald 
10 oo m. ed into Time i is O15. o8 m. 


06 5. oom. 


— 
: Þ $* 
* 


+ 3 


Place of the 5 when Faſt or Wet 9 25 the oblique 4 
Circle NIS to cut the Equinoctial i in K, then WAZ is equal 
to the Latitude given 51d. 30m. and [K is the Declination 
found in Prob. III. wiz. 20d. 12 m. Then IA meaſured on 
half Tangents is the Altitude, and is 26d. 10 m. and AK 
meaſured on half Tangents is the Hour of the Day when 
the Sun is Eaſt or Weſt, and is 17 d. oom reduced into 
Time (as ſhewn in Prob. VIII) is 1 Hour and 8 Minutes; 
which added to, or ſubſtracted from = * wo! the”, 
Hour of the Day required. 


4 
© 4 


* 2 1 * * 
7 bd 4 


236: - The Ladies tee, 
Zi And added to 6 o' Clock d 


the Sun is Eaſt at "Mornipg, 1 7 
 Subſtracted Goon 6 ſheweth the 8 — 0 2 
is Weſt at Ev nivg, : + 52 / 


g By 885 Aſimils the Machiop,” 1 
Aftrono- and Quadrant of Altitude, being all rectified 
oy s before, put the Quadrant of Altitude to the 
L's Point Ab een the Horizon, bring the Sun 
1 3 Quadrant, which ſheweth the 
n's 3 is 26d. 10 m. and the Index 
points to 7 Hours, 8 Minutes, the time of 
the Day in the Morning, and then. move 
the Quadrant of Altitude to the Weſt Point 
of the Horizon, and bring the Sun to«the 
aid Quadrant, which ſheweth the Sun's 
Altitude is 26 d. 10 m. the ſame as before, 
and the Index points to 4 Hours, 52 Mi- 
nutes, the Time of the Day in the Aﬀter- 
non. 
In Prob. IX and X. the Sun's Akinodbia 
15 d. 40m. and his Azimuth 12 d. 55 m. 
put the Sun to 15 d. 40 m. on the Quadrant 
of Altitude, the Index will point to 60 
Clock, the Hour of the Day; or put the 
Quadrant of Altitude to 12 bs 55 m. the 
Azimuth from Eaſt towrards North, bring 
the Sun to the faid Quadrant, and the In- 
dex. points to 6 O Clock the Hour, of the 
Day, the ſame as before; and ſo the Hour 
; of” _ Day nds be found at any time. 
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According to the 


G i . fem) | 
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A8 RO NO Mv. Problem l. 


c e e Mem. 

t | 

e 0 rectify the Afimil to any RS To redify 
5 given, move the reſpective Pole, (vis. e, 


, he North Pole, if the Latitude given de Nor- 
- thern; the South Pole, if the Latitude be 
Southern): above the Horizon, till there are 
ſo many Degrees of the Meridian between - 
the faid Pole and the Horizon, as · anſwer to 
the Latitude given: Thus the North Pole 
it being elevated 51 Degrees and an half, the Ma- 
od. chine 1 1s rectified for the Latitude of London. 


ASTRONOMY. Problem 1}: 


be. : 

8 : (Copermcan & 8 Mem. ) e dee 

8 THE Day of the Month given to find the To find 

ir archs Place in the Ecliptick ; ſeek the Day pm. 

"Wer the Month, (in either the Julian or S ws "Eclip- 
gorian Account) placed in the Kalendar on ik. 
the upper ſide of the Horizon; "right _— 
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it, and in hs LS Circle | is 9 
and Degree the Sun appears to be in 
Day at Noon. 
: Example. The Toth Day of May, in i 
Julian, or 20th, of the Gregorian Accoul 
find the Sun's Place i in the cliptick, -whic 
is the firſt Degree of Gemini ; or if 
count the Number of Days from Marg 
the roth, to the 1oth of May given in th 
| Queſtion, makes 60 Days, and count 6 
Degrees from the beginning of Aries, is t 
firſt of Gemini, and the oppoſite Point i is 
firſt Degree of Sagittarius, which is t 
Earth 8 Place in the Ecliptick required. 


AS T RONOMY. Problon III and N 
ail | (Copernican Syſtem.) 
To find 


the Sun's 1 N ies Latitude of Londbn, "he" lot 
Declina- Day of May, Old Style, find the Sun 


tion and 


Right eee and N Aſcenſion. 55 
* ry tn; 


| 3 (1) W to this Syſtem, the Earth, in its res motiol 
Place in ib al Ways in the point of thę Echiptick. oppoſite to that wher 
the Ecli in'the Sun appears to be, as explain d i in Partition III. 
. 5 (2) In Fig. 2. with 60 from Chords, or go from Sin 
* Aftronemy — deſcribe the primitive Circle 7 25 now the Ecliptick 
8 5 ee ſrom K. its pole lay 23 d. 30 m. * half Tangents to 
trical p oj] (for that is the diſtance between the North Pole and Pole 
i the Ecliptick) from Chords take 604700 m. the Sun's Lo 
4 oe _ gitude (viz. his Diſtance 1 in the Ecliptick as found in Prob. II 
lay it from / to O, and draw OK, and at right Ang] 
to draw the Horizon, and by Spherical Geometry, draws 
Equinoctial, and the Circle DN, the proper Metic ian, . 
the Place of the Sun, and VN called the ſirſt Meridia 
and the Latitude of London be ing 8 55 d. 30 m, its Com 
is 38 d. 30 m. and the two Poles Diſtance is 23 d. 30 
added to 38 d. 30 m. is 62 d. oom. which ſet from * toward 
Gay Fam. a Tangente, and 23 d. B05 m. ſuþſtragted . '3 8 
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The . ec Afronmy. 


: The PROPORTIONS. 

| AsRadius ; n 95 10,000000 
i „1. . | 

To dine e 30.00 9937531 
80 Sine Com £ S N, 66. 20. 9. 600700 


Fo. Sine Comp. N 20.12 9.538231 


Which i is NB the Reflection, and is 
equal to the Sun's Declination in the 22 
lemaic Syſtem, ; 357 4 

As Radius ä 

To Sine SN 656.30 9.962398 

So Tang. Comp. S © 30.30 5 39468 56 1 


* . 


Fo Tang, Comp. SN O 57. 48. 10. 5. 2009 59 = | 


And 57 d. 48 m. is the Sun's right Alcen- "IM 


ſion from the neareſt Equinox. 


ET in Problem II. and bring it to the 
1 on which and right over the 
kan is 20 d. 12m. South, e Sun being 


Jo m. 9 ts 8 is Is d. oo m. which ſet from K to 
wards yy, the middle between theſe Marks is the Center of 
the Circle, which is the Parallel of Latitude, and is called 
the Path of the Vertex, then is the Fig. or Sphere projected 
according to the Latitude of London ; then 95 O zo d. oom. 
is the Cons . of 60d. oom. the Sun's Longitude, and g 
N. 66d. 10 6. the Comp. of 23 d. 30 m. the diſtance of the 
two Poles ; and if NB (being reduced to the primitive Circle, 
de meaſured from H*to L, is 20d. 12 m. the Declination 
required, and 5 NO ſo reduced and meaſured from yy 
0 T i is 57 d. 43 m. the MOTT Aſcenſion required. 


ts alwayy 


By the Aſimilo, put the Earth to the Aftrono- 


brſt De gree of Sagittarius, its proper Place 5 5 
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always oppoſite to the Earth, he then muſt 
he 20 d. 12 m. North, his Declenſion requi- 
red, and then look what Degree of the E- 
quinoctial is cut by the Meridian, and it is 
237d. 48 m. and as the Sun is oppoſite, they 
muſt be 180 d. oo m. aſunder; therefore 
ſubſtract 180 d. oo m. from 237 d. 48 m. 
the Remainder is 57 d. 48 m. the Sun's 

| Fight An hon required. 


5 


ASTRONOMY. Problem V 1 VI. 
f (Copernican Syem,) . 


2 oo E 5 IN hs Latitude-of London, the a Day 


Ampli- of May, Old Style, find the Sun 8 Ampynids 
erde and Aſcenſional Difference. 1 


nal Diffe- . s 
ce, © Fe PrRopoO RTIONS, | 
4 Do . 4 mn. 
As Sine NA 385 30 9.7941 59 
„ Ioan! reebegoo 
So Sine NB 20.12 9.538794 


To _ 33-40 9744044 


7 ronomy (3) In Fig. 2. the Side NA zod. 33m. is 1 8 of the 
e Geome- Latitude, or the Diſtance of the Pole from the Vertex, and 
cal Pro- NB 20d. 12m. is the Declination found in Prob. III. Then 
jection. the — BAN and BNA (when reduced to the primitive 
KQi.ircle, by Spherical Geometry) the former is 33 d. 40 m. the 
| Amp fe meaſured by the Scale on Chords; the Latter is 
27 d. 30 m. the Aſcenſional Difference; and likewiſe muſt 
be W by the Scale on N as has oy ſhewn. in 

In the former Fa | 


COLES be, The 


1 TY RX9YC wF/ Ll 


"he Lathes een 
The Amplitude is 33d. 40. m from the 


Eaſt Northerly at Riſing, and from the Weſt 
Northerly at Fes is _ like, 85 3 d. nt 


As Radius - 19, #3} 000650000008) 
d m.. 


To Tang. _ Na 38.30 1 


So Tang. NB 20.12 9.565763 
To Sine Comp: BNA 27.30 9. ——— 


The aſcenſional Difference is 27 d. 30 m. 


which is equal in Time to 1 h. 50 m. be- 


fore Six, e and as much after Six, 


his Setting; becauſe its North Latitude, and : 
the Sun in a North Sign ; but contrary when. 


one is North and the ather South. 


ime, as in the former Problems, and the 


;zon from Eaſt to the Earth, and it is 33 d. 
o m. Southwards; and as the Sun is al- 
2ys oppoſite: tothe Earth, he muſt be 33 d. 
40 m. Northwards, and bring the Earth 
wen with the Weſt fide of the Horizon, 
ind between the Weſt and the Earth is 3 zd. 
0 m. Southwards, therefore the Sun muſt 
> fo much Northwards ; > fo that the Sun's 
unis del is 33 d. 40 m. both at his Riſing 
nd Setting. Note, The Earth is brought 
0 any Place required, by keeping it fixed 
OO 5 to 


Earth being put to its proper Place, as there - ; 
n directed, bring it down to the Horizon on 
he Eaſt fide thereof, and count on the Ho- 


Hig © 


By the Afimilb, which being rectified ac- - Aftrono- EZ 
cording to the given Latitude, and given 45 . py . 
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to its proper Place, and by e round 
the Armillary Sphere. 
I The aſcenſional Difference is the Differ- 
' + ence between the right and oblique Aſcen- 
ſion or Deſcenſion. Its VE will N in the 
next Problems. | 


"© TR 0 NO M Y. Problem vn avm 
(Copernican Syſtem.) 


Tofind IN the Latitude of London, the 10th 
== ac Day of May, Old Style; find the oblique 
cenſion Aſcenſion and Deſoenſion, the Sun 8 Riſing 
.and De- and N and me: 450 of Day and 


cenſion, 


The Sun's Night. (4) | ES, 
Riſing and | d. m. 


Setting. By Prob. 4. The richt Aſcen. is gs to be 57.48 
1 By Prob. 6. The Aſcen. Diff. found to be 27. 30 


N ight 


The Sum 1s he Deſcenſion 44 | a 8 2 7 18 
The Difference is che A eaſun =; 30.1 


Of the (4) When Degrees PR Miles are Ws hg to 1 pos 
 Earths Mo- and Minutes, divide by 15, becauſe the Farth moves 
tion. 15 Degrees every Hour, the Aſcenfional Difference in 
this Queſtion is 27d. zo m. equal to oi h. 50 Me 
. 29 30 ( = 3 | 
15 | 


A 


12 
| 61 4 | 


750 
75 


— ſſ—— 


0 


by] Prob 6. The Aken Dif, ce 30 : 


aan : 


mer into Time is. oa 7 ds 2 59 


RY 


Added to 60 "Clock is een Seeing . 07. 59 
Subſtradted from 6 &Clockis Sun ans 04. 10 


. 


The Time of Sun Setting doubled — 3 
Long of the Day DG 5 4 | 


The Time. of Sun Riſing doubled 3 is * | 
RE nn nn et Or 9 y 2 


＋ 


\ By the Afenib put he” Wa to ROE 
proper Place, as found in the former Prob- my by As 


lems, and bring it to the Meridian, and ſet 
the Hour Index to the upper 12, in the Hour 
Circle, then let the Index turn round with 
the Armillary Sphere, till the Earth be upon' 
the Eaſt ſide of the Horizon, then will the 
Hour Index point to 7 Hours 50 Minutes, 
the Time of Sun-ſetting (for —— the Earth 
ſts upon the Horizon in the Eaſt,” the Sun 
appears to us to ſet. in the Weſt, at the ſame 
time) and then ſee what Degree of the Equi- 
noctial is cut by the Horizon, and it is 26 54. 
18 m. and as the Sun is oppoſite 3 
be 180 d. oo m. aſunder, dere ſubſtract 


180 d. oo m. from 265 d. 18 m. the Re- 


mainder 85 d. 18 m. is the Sun's Aſcen- 
. on 


An - 
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Lon then turn round till the Earth 5 


upon the Weſt ſide of the Horizon, and 
the Index will point to 4 Hours 10 Mi 
nutes, the Time of Sun-rifing (for when the 
Harth riſes upon the Horizon in the Weſt, 
the Sun appears to us to rife in the Eaſt, at 
8 the ſame time) and then is 2 10 d. 18 m. cut 
by the Horizon, from which ſubſtract 180d, 
oo m. and the Remainder oma 18 m. is s tho 


Fug S Aſcenſion, - 
= ASTRO NO MY. 5 Ix and; X. 
97 ( Copernican Men.) 1 


T0 ld. 
che Suns IN . Latitude of London, the 10th Day 
Altitude of May, Old Style, find the Sun 8 Altitude 


and Azi- 


muth at. and ich at the Hour of Six. (s) - 


Six o 


Clock. | The. PROPORTIONS || 


= . Ht. Ss Y 5  10,090000 


4; my.” 
To Sine Comp. NSC 9 993944 
80 Sine e N 69. 48 5G 538194 
FEY ny 5 Ia Fig. 2 'thro' N, W 3 0 ihe Point how the Ho- 
rizon interſects the Equinoctial, draw a great Circle to cut 


muetrica! rhe Parallel of Latitude in C; then thre © and C draw a 


Projefion. great Circle OCD both by ſpherical Geometry) and then 
os the Side N C, 3 8d. zom, is the Complement of the Latitude, 
| N® 69 d. 48m. is the Complement of the Declination found 
by Prob. III. and the Complement of the Side:C@® Cx, reduced 


to the primitive Circle, is meaſured by the Scale on Chords, 


and is 15 d. 40 m. the Sun's Altitude at the hour of fix, and 
the Angle N CO, being alſo reduced, is meaſured by the 


Scale on Chords, and 10 12 0. 55 m. the Sun's Ame 
from es We. T 
„ 


# 


"The Ladi ver ee. 


„„ 
W | To Sine Comp. co. 5 40 9. rnd: 
i The Sun's 8 Altirade| s 5 2 15-40 at the hour 6. 
- As Radius 5 I 10.000000 
* Fo Sine 1 105 NS oy 30 9.794150 _ 
is 80 Tangent NG 59 48 9. 35576. EEE 
at To Tang. Com. NCo 12. 66% 95 ———— aig 
ut 12 E 1 
d. . 56 Komi Baſt 


ne at 6 in the agg but from Welt at 6 in the 
| Afternoon. x 


By the Afimib, the Macking: and Hour 


ſtead of the 3 of Altitude ſcrew the 

Semi-Cucle, called the Circle of Poſition, in 

ay Wl the Zenith; then turn the Armillary Sphete 

de till the 1 ndex point tothe given. Hour ; which 

in this Queſtion is 6 O Clock, and move the 
Semi-Circle till it lye juſt over the Earth ; 


Fr 


X. 9 75 being rectified (as before directed) in- 4% 4 


A mile. 


look” what Degree of the Semi- Circle is 
againſt the Earth, and it is 15 d. 40 m. the 


00 Wl Earth's Depreflion ; and as the Sun is always 
„ oppoſite to the Earth, he muſt appear to be 
94 elevated 1 5 d. 40 m. the Sun's Altitude re- 


— quired. And look what Degree of the Ho- 
lo. rizon is cut by the Semi-Circle, and it is 


d, Azimuth muſt be 12 d. 55m. from the Eaſt; 


el 0 Check in the Afternoon. 


cu 12 d. 55 m. from the Weſt, or 77 d. o m. 
hen from the South, the Sun being oppoſite, his 


or 75 d. oy m. from the North, at 6 Clock | 
in the Morning; and 12 d. 55 m. fromthe 
Welt, or 77 d. oo m. from the North, at 


my bern. 


7 - 


— 


m. Ladies ene. 


4 


ASTRONOMY. Prob XI and xn 
= :  ( Capendlcan Syſtem.) 


Je 1 N Fee Latiudei66 London, aki ot 


the Sun's Day of May,' Old Style, find the Sun's Al. 
and Hour et -and Hour of he Day _ 3 | Ea 


* or Weſt. (6 


The PROPORTIONS. 

1 
19 Sine Dog N d 38. 30 9. 893544 
To Radius © © TO.000006 
So Sine Comp. ans: en 9.538194 


To Sine Comp. od: 26.1 10. | g:644650 
The Sun's Altitude f 5 10 wen he ap- 


pears to be Eaſt or Weſt. 
As Radius 10. 000000 
To Tang. Nd 2 30 9.900605 


So Tang. Comp. ON "5g, 12 9. 565763 
To Sine Comp. ON D 17.0 9.466368 


: — — 
4 (6) In Fig. 2. thro © D 3 great Circle juſt to 
eee, touch the Path of the Vertex, at d, and thorough. N and d 
draw a great Circle to cut & d D at right Angles, (both by 


| ior "7" Spherical Geometry) and then the Side Nd, 38 d. 30 m. is 


Jraves mn.” the Comp 1 * 3 69d. 48m. Comp. Declination 
found by Pprah. III. and the Complement of the Side OA is 
d x, reduced to the primitive 2 the Scale 
0 2 Chords, and is 26 d. 10 m. the Sun's Altitude, when he 
rs Eaſt or Weſt; the Angle ON d being alſo reduced to 
: ho primitive. Circle, and . by the Scale on Chords, 
is 17d. oom. and is equal to one Hour eight Minutes, which 
added to or ſubſtracted from fix o clock, N the how 
of the nal when the Sun is — Welt. ' 


: | The 


5 8 keys 


| The Hour eg eons is 17 oo when &- 
Sun a rs to be Eaſt orWelt, and 17 00 redu- 


Sun is Eaſt at Morning 
Subſtracted from 6, ſheweth an 


is Welt at — IMG — 155 . 52 


| 7 che Aftmil, the Machine fon and 
— being all rectified as before, put the 

; ircle to the Weſt Point upon the Ho- Atrono. 

_ rizon, bring the Earth to the faid Semi- 


Circle, which ſheweth the Earth's Depreſſion 


is 26d. 10m. and as the Sun is always op- 
poſite to the Earth, he muſt appear to be 
clevated 26 d. 10 m. the Sun's'Atitude re- 


quired, and the Index points to 7 Hours 8 
Minutes, the Time of the Day in the Morn- 


ing; then move the Semi-Circle to the Eaſt 
Point of the Horizon, and bring the E m 


to the ſaid Semi-Circle, which ſheweth the 
Earth's Depreffion is 26 d. 10 m. equal to 


the Sun's Altitude as before, and the Inden | 


points to 4 Hours, 52 Minutes FIG 1 
. the Day in the Afternoon. e 


In Prob: IX. and X. The Sun's Altitude i 
eee 12 d. ee | 


cel to ime is. - Or h.08 m. 
56h. oom. | 
| Added to 6 & Clock, ſheweth the - 07 1 


my by the 
_— 


PR 


„ "The... TA 2 


Faſt Northward (as the Earths Depreflion | 19 
always equal to the Sun's Elevation) put the 
Earth to 15 d. 40 m. on the Semi-Circle, 
and the Index points to 6 O Clock, the Time 
of the Day; or put the Semi-Circle to 12 d. 
55m. from the Eaſt Southward, bring the 
_ Earth to the faid Semi-Circle, the Index 
points to 6 O Clock, the Time of the Yay, 
the fame as before. 
And fo the Hour of the Day: may, be found 


at Wy Time. 


Aftrono- | is have Gout the more aſl Problems | 


my ac- 


cording Of Aſtronomy, and ſhewn the Proportions, 
to both Projections, and the Demonſtrations, by the 


_ e Aſimilo, according to both the Ptolemaic, 


and the Copernican Syſtems ; and. find they 
exactly agree, as appears by the ſeveral Ex- 
amples. I will next, ſhew how td find 
the Variation of the Magnetical Compaſs, 
and the Latitude by Obſervation ; and de- 


monſtrate them by the Anil, and then 
conclude. * 


Of the Va- The Variation of the Compaſs, what it is, 


riation of 


dhe Com. how to find it, and how to rectify the Ma- 
paſs. riner's Compaſs thereby. | 
| Variation of . the Compaſs is an Arch of 
1 Horizon contained between the Meridian 
of the Place, and the magnetical Meridian; 
it is either Faſt or . Welt, and never exceeds 
90 Degrees. 

Eaſt Variation, is he the North-part 
of a Magnetical Meridian lieth to the Eaſt- 


ward 


N ale es ewe. 


card of the North part of the Meridia . 8 


the Place; Gut if to the Weſtward, then it is 
called Weſt- Variation. 
Magnetical Meridian, is a, great Circle 


paffing through the Magnetical Poles, 
(near the Poles of the World) to which '- 
iſe Hin- Mg: 


| Magnetical Amplitude, is an 5 of - 5 
| the Horizon, contained. between the Sun (at 


Meridian the. Compaſs (if 26608 herv 
der d) hath 5 . 


his Riſing or ſetting) and the Eaſt, or Weſt- 


77 of the Compaſs; or it is the apparent 


iſing or Setting of the Sun, from the Eaſt 


or Weſt points of the Compaſs; and is 
found by obſerving the Sun, either at his 


KRiſing or Setting, by an Amplitude-Compak: 


True Amplitude in an Arch of the Hori- 
Zon, contained between the Sun and either 


the Eaſt or Weſt point of the Horizon; 
and i is found by Problem V. of Aſtronomy. 


If the two afraid Amplitude agrees 


that is, the magnetical and true Amplitude, 
(which is ſeldom) there is no Variation; but 


if they differ, their Difference ORF: count- 


ed, is the Variation, 

The Amplitudes both North or both 
South; their Difference is the Variation: 
but one North, the other South, their Sum is 
mM: 

The Amplitudes (before your God frm 
0 if the true Amplitude be to the right 


nd * the MO: the Variation i 1 


Eaſt; 


r 


I 44 8 Ladies Aſtronomy. . ” 
Eaſt ; but if roche lk ae Aria» 
sion is“ FF oy: 8 ; 


To 3 Tis Tilt Os ths 515 of - 


gre May, Old Style, 1734. according to the 
Compaſs. Baer Compaſs, the Sun appears to riſe 
17 d. 40 m. from the Eaſt. — the | 


North ; find carb aa card e 


33.40 f 


B Prib. V. The true Amp ee 
18 S be fromE. toW. andN. 
By the Compals, the apparent Am- __ 
= is from E. to W. and N. 5 17-40 
"mo 1 Difference 1 is s the Variation,” | 16,00 


| To = By the Afimih. 4) The Machine bln 
Ok wy prepared and rectified, as formerly directed, 

the Ag. according to the given Latitude and Time, 
ni. ſcrew either the Quadrant of Altitude; or 
the Semi-Circle in the Zenith, and move it 

till the graduated Edge of it be againſt 33 d. 
40. m. the true 25 plitude; and bring the 

Sun (being in his pro pe Place) to it; for that 

iſi 


is the Place of his ng: Then cauſe the | 


EE e The Center of that Compaſs which e the 
| Mariner s Compaſs, is always ſcrewed to the Zenith; but is 
Tocontrived, as that it may be turned round as fequired, and 

thews pe Variation of the Compaſs, 
% 2 North- 


— 


The Ladies Afrononyy. „ 
North Point of the Mariner's Compaſs, to 
point to the North-Pole ; that is, lay it Ang 5 
with the graduated Edge of the large Meri: 
dian; then the graduated Edę of e 
drant of Altitude, ſheweth the true Ampli- 
tude ; and turn the Mariner's Compaſs till 
17d. 40 m. the apparent Amplitude, be 
enen with the graduated Edge of the Qua- 
drant of Altitude ; then will the North 
Point of the Mariner's Compaſs be moved . 


16 d. o m, from the graduated Edge of the 
eridian wards the Weſt : Therefore the 


n 2 pens * 
F — 


Variation of the Mariner's e muſt be 
ö d com. Weſterly. YEE 
5 E X 4 M P L E 1. 
* m. : 
2 IN this 3 the true LA To find 
nude is found to be — 3 8.00 Sovark.. 


From the Weſt, orth „and? 

ig che . 3 — 9 'J 1000 1 
d, From the Weſt Southerly, a at gan- Setting, 
E, find the Variation. 5 -- 


a; m. 
The true e Amplitude i is A t be. 8 
from W. toward N. 5 4 18.00 
The Magnetical Amplitude i s 2. 
from W. toward 8s. > 
Their Sum is the Variation, VIS. 
OP 5 8 


10. oo 


* 
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bY 2 


To find 55 Eh Aſi 151 ( 5 The Maching "= 


e u recti fied as before, move the Quadrant of 


ion b 
>: Ah Altitude to 18 d. oo m. from Weſt toward 


. North, the true Amplitude, and bring the 


Sun thereto, for that is the Place of his 

Setting; ; then let the North Point of the 

Mariner“ Compaſs point to the North Pole 

as before directed; then the Quadrant of Al 

titude ſheweth the true Amplitude 18 d 

oo m. and turn the Mariner's Compaſs till 

10 d. 00 m. the magnetical, or apparent | 

Amplitude, be even with the graduated Edge 

of the Quadrant of Altitude ; then will the 

North Point of the Mariner's Compaſs be 

moved 28 d. oo m. from the Meridian to- 

wards the Eaſt; therefore the Variation of 

the Mariner's Compal muſt be 28. d. oo m. 
Eaſterly. 

Of an Ob. Of an Obſervation, N t Sun or Star 

55 8 What it is; how, or With what, and when it 


Se tt. taken, and finding the Latitude there- 
Star. by. 

| An Obſervation is the finding either the Sun's 
or Stars Meridian Altitude, at Sea, with a 
NN or with a Croſs-Staff, Meridian 


Of 5 ) The Variation may | be 090 by an Am as Gn as 


Variation. as by an Amplitude; but the Amplitude is generally uſed by 


Aſtronomers, when either the Azimuth, or Amplitude 
is known or found by Prob. V. and X. and Latitude of 
the Place, and the Sun's Declination, known or found 
by the former Preblems of Aſtronomy; then by theſe Rules, 
the Variation of the Mariner's Compaſs may be found exact 

| and the Compaſs accordin gly rectified thereby. ; 
Altitude, 


25 
2 by * * * ohh * 25 ” 8 N 


"M4 3 „ eee 


Altitude, is the Height above the Horizon 


of the Sun, or Star, they being upon the 


Meridian of the Place of Obſervation, and 


that the Sun is every Day at Noon, but 
the Stars at different Times, according to the 


differing of their ſeveral right Aſcenſions 


from ” Sun's right Aſcenſion. + 

The Meridian Altitude and 8 * 
one Kind; that is, both North, or both 
South; the Difference of the Zen ith Diſ- 
tance, and the Den 3 18 the Lache 
required. + 2 


Note. When the: Dee is greater 
than the Zenith Diſtance, the Latitude is of 
the ſame Name; but if leſs, COPY to the | 
Declination; -_ - 

The Meridian A E G of 


contrary Names; that is, one North, the 


the other South: The S of the Zenith 


Diſtance, and the Declination is the Lati- 


tude required, of the ſame Name with the 
Declination. 
By Meridian Altitude 3 1 mean, 3 


Object obſerved is to the Southward of the 
then to the 


Obſerver; and when North, 
Northward. 


By Zenith Diſtance, I mean, the * 
pliment of the Meridian Altitude of the 
Object 8 

8 Elevation of the Pole i is _— 8 
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North, and is the Latitude of Barbados ; 3 
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on * 8 1 Day of Moy, Old _ To find 


1734. the Sun's Meridian Altitude ap . 
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By Prob. UI. 3 Sun'sDe- 
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Latitude of the Ligard in Great Britain. 


N | 8 


„ 


* 


191 2 STILLS 
2 * * 44 41 


N * K * . 
, 2 15 * pee 4% nb 45% „ 
1 'Y a * * 43 


5 | 3 
1 % 1 5 3 ; 8 E 
. NR 3 LOT 2) *** 0 


B% 
oy 


— n 


VEI "A A L 1 Jn ob? 


$4 £8 


ib ing Motion 
haye a. very low. Motion, from « the | 


4 


7 Wet ig Eaſt, or according to the b 


LY 


ome 


degree in 72 Years, 8, which, Motion may be Em of 


9 ore compendi oully ſolved | by the bare 
02 18. 2 the Places We pes 998 


. whether, 


7 — * jb; : 
| 5 Nos ot move backward e con. 8 


— 


; 8 0 noctial LIP, 6 4 or 8 wh 4: 
Ei * W ill by the 1 ex 


ok 148 84 emen. . 
FT ſtrate that e and Phanomenon, ac- Srl... 
- - I cording; to both. the Prolemaic, and 2 5 ky 
ems. The Aſſimilo being prepared 


> 700 ft 8 to the Ptolemaic: Syker Let us 
%% 


"The ſeem · 
that the fixed Stars ſeem, t0jnoMorio 


19, ies of the Signs, at the rate of about one by che real - 


3 Oz * 2M 

* I I 

— —  — 
_— 


— 


I & 3 
; _ * * 
8 Jv) 5 ) * 
e 
— — — 


— 7 
% 
7 
Y b P x * 
fd 
4 . 7 " + 2 
4 " 7 * p La Za 3 je I — ? 1 1 — . 
«2 * J + h * * . 4 34 © - 4 * 

* N he LES g 2 8 5 a k - . X 
4 * 4 — a — a4 ROT DAI . 
— «4 Es „„ — — > * 


4, &XB 


þ > N 2 . ü * oy, * 2 * ä A = A : 
he's : F 7 N bo * Xa I: T9" * * 2M 2 9 A 8 — TEN 
WE, % 7 5 e N ; wo 4 * 1 e n . WEL, + og RNs * 2 
K — n * * 1 7 £ © 6. = - . Fa.% 5 N 7 r If 14 4 8 
5 £675 2 rs. p | * WM: IST IA . 8 <tr hs 28 vey? a 2 n SON 
'S ; 8 > 2 5 N "13: Tg 5 * 1 


8 11 rio Z A. 5 (6450 y 5 pl oth 
our engen e e e Io 
| ppor Tarch, at the Place Where the 5 
tie 0 the Equator on the Tereſtral 
Sphere, znd che Sul iht e lt 
Aﬀecd and imo Waithe 38d th Naa 44 
South Poles upon our Horizons; Then would 
the Heavens and Earth be. in "the: fare ae of 


a EIT 
| De $6 th Soul We Fcnith 0d 1 
5 1 e argen Pam of Pike to 72 
a ac bie re wil” 
Keen te be eh Moved Sn he Pole of 

* Terreftrial:/Sphere, © And, agcottfing | 
that Motion al 3 Stars Will perform their, 
ee in ahotit 26000 Years, and en 
i return, to their former Places. 1 * 
ein "Exp aited anit denhwpftrated theſe 
potholes; nd Phanomen according to the 

= 1 Syſtem, T will proceed | ad {hew 
them accorchn 18 to the C Copernitgn $yRem; 
© which in this hatomienoh' | is the more con. 
| ceivable, as well as the moſt, probable... : 4 

8 The Affimito being prepar'd according to 
Cope ran the Copernican Syſtern Let us ſuppoſe Gr. 

og {elves upon the Equator” the foth Day 5 ; 

March, at the Place . the” _ pi 5 


3 


9 
* ; 


an Buck om 7 23 Haw 


A EE wy? 
Pt e *« © F 7 72 by. 

1 e * 
2 Te 4 * 5 I * 9 i 


(153 ) 


LY 


South 73 2 0g our arm 
t Eaveng TEST 
16 en the!) former Obſetvati | 
.0 this Phationiengn'” abont 1 rsa 
pur noW'aceording to that Ne & ner 
an Alteration of ubeut 50 Degrees 
TAS Ht Abit Wer, Fleck 
oſe d felves now in, en ae t 
ee 30 Degrees. them will the 
"Poitit of Piſces be im qur-Meridinn, . ut 
ok! r Degrees South from: for: 

ahd if you bring the Haid Place, we upp 
"ſelves now. to live ing rxactiy under tt 
Poihr of Piſces; the Pole of the Earth, 19 hic 
point ith "ths Heawent, makes the Fl 


as 
4 


the Heavens) Will be ſo much moved from 


the firſt obferved' Pole in the Heavens, — 
y According to“ that Motion: Will p 9 * 
Eitcdlations if about: ako Years, and th 
tefurn to its former Place:: 
"And this Period of. Time is ſled 


Fear, "by Ferne becauſe they think f 


28 they wers W many Years afore, others be- 
cauſe they lnvagine the ? Farld. will then be at 


[7 


744 2 1 9499 7 * "1H Gait LT 


3 2 5 

4 W 
ae iin 
i : bG : 

N 2 2 Pe, "1s p 

F 441 
23 3% 15 
. 4 — 


„ QOLTCE 
| pO 


TCL 7 Wo" ye 
2 Dae : : D 28 's 
Ia 2 %; 25 5 . 0 0 15 8 9 2 & +. 1 3 WW 3+ 3 ; * + 
5 e 2 er 11 
a 1 te „ „ SLA FLICS £3749 
8 $1 If: 1 * . 3 15 ; 4 1 pr Ds LW 2 
nn, 4. « I; 14 "354; Fi Sy SNL oF F ; 
5 1 N ; F bo N 5 7 # as 4 3 5 4 ws | + * * W - \ * 5 1 5 
* * . * a : e $4 2 > 4 A 3 % * * 
by EN : | ' 


e the ry on the Terreſtrial 


As reftored to che fanje State and Condition 


* A 2 ay 
0 3 : ” 
W 2 1 3:4 
* : 2 
1 * k 
] 20 5 
2 2.» 
1 -: 43 
* 3 $ £48 
—— —y-—-—— 


theP "off: ad: And de nonl FA 
e ness Repolutions of | | 55 


+Platiers'p 1 


and Moon about 11 


;  vehich  tepreſents's all the Planets, þ þ 


was; * 


9 is Tos: 892 1 1 {1 oy ink $110. 29] 50 a a Wa. * 3 
E "oh . 7 i : a 44 tf 8 Eo 


\ble 
/ quired: ae Ani ER beg 
-X t noc a 1E e II 
ataimeck it. vun Tir” 920 1 8 7 + 


£11 For if the Sun b 


S e about, 
. FOR 550 = 


pers ng "No 


Period Saturn and FAS 8. 15 
| Jupiter and bis 4 dens a 
almoſt a, of Venus ny $7 ian ths, and of 
Mercury about 3 Maaths; 5 MY the Period 
of the Modn about the Ea th'on onth, as 


fully explain'd in the Solar 1 ca onde | 


I bags cauſed little Globes to. be. made 


[ 
— 


: 0 1 wo i * rele 
70 5 „ FF ie 


. al may 
ordin 30 their 

11 75 the Signs, 

85 I. Fe may know W he 1 
gat, A | 1 tige. 5 
n Hau = 
5 e | 


ordking tc ral Motion 
VU N 


Fo by 
” 
. 
. . + 4 3 9 
þ . * bo. 
" 8 & 2 ) $ 


mp" 


> 3 1 * 
15 „LA 


differ ok. r according to the 1 — hy 22 
[= they donot eee | 


ws fixed stare and all che Planet, 
EE: ace de OP EC from Eaſt to Weſt in 
the Space of 24 Hours. e as the Sun's 
Other js ib e {oe roach 
Panty 2s" well 36 Hur Ear 
2 190 Venus may'* 
chl as our Fürth, is Al en 
* moms of 1 ns 920 e 


is a Wäre 
and 4 Ball fen; dec met | 
ppoſite:taitt 


exe? ö 
S 5 . 
"4 | {I 
* 1 : * 
Ry, 
2 
2 
2 
9 
Le 
- 
A 


1 


r eee eee eee — 


renne 


* 2 
. 8 , 
% 
p 
- 5 5 
” 1 7 4 
Te 2 „ 
N o 
| a 
5 * : 
= 3 - 
* - Fog” "i 4 
: % F, % E 3 * 5 1 
; 4 8 : «© : #Y . 2s 1 8 5 
3 1 N . . . * Wee 8 A A „ 2 8 1 
* 5 N * . N N ws 
1 1 1 e 25 8 . 
FS ; Th $5. i 5 ed, es, * £ 32.0 
RE 1 1 Ne 1 DANS,» 
* F 
N — 
51 1 
* 
* 
c n * 
x 
1 
4 
5 


. | { * 9 2 5 8 (158) 


Cold, and 


1 


7 * 1 1 
y 
* £$% 
3] 


3 K GI tad 
rt 5 112 
Si n 1 c es «bac 
a ee ofthe n ode 120 ll Nowing 
H * * 4E RR A A T4 Sorng. 3:51 4 1a 
5 Ay 6/25. 4: in Netaten for „„ 
1 e 3 555 7 10 1 
7 w. 7, Sum. 
| Ee PT Can, 1 . qa for: remic = E 
= ; 8.52 ehe, Ber, Au gr rj 2628,” 


2 2848 10% 1, . | 
5 Notation e Sat 


ps 
391 e 4 8. in Notation, eels 
. r "5 WAR. 12, for Sine 


Ne. ho 
ee 15 SRI Wo, FP! 4 75 1 
cee ee, e e # Wo! 9 


* 5 70 5 i Wd fake, 2 8160 for 5 


„ Leg aw — l ler bac, »;\ 
5 if 5 1 abs 2; 1 wes N 


£8 1s 


, 


ry 


”»” 
oF 
me 


n 1 8 855 | 4. ; 
7. bat is. hx. P. 8 45 9, | 
1 4331624 for cut it, 7. but if. p. 1 - 10 & 22, for” to 


"IO and N. 7, toward gs . FO 28, * . 


Gr 
| 21 592 * | | 


eee, orig oe g S067 barks" 
mY Xrre2 Od, : the ee; 
in exveam Hee, Le | Pe eee 


f Erbert, 


423 


5 


2 e . ä 7 1 8 "” SE OE NE PO Ore 
- IT. 4 * 97 > ++ N „ oF * 

„ 2 Ag # - 5 * Þ 1 IC. vp 3 

oy” N Oy EL # 3% 4 77 5 l 

K x" £- MR F.o4 1 * . . 4 al : N Pr. F * W "Sx 1 8 * 

: fy I * po 2 8 * * = OY 8 * 7 1 25 8 2 o fg Yeoh 1 * 99 N 8 7 2 N vi 7; 4 # 2 * = 

= ** % YI % FA ee * , - 8 Gy A 3 5 5 * N 7 25 N 1 KF. Pa er * YA of . & FO c . * GE g 4 Pl % 8 
e VERIO 427; BAILEY W % 2 $ * . Wa x 255 e . 55 NF FE 
$3 64.20 x x An. & . * # I . - * 5 25 712 Þ {3 Þ a io l * 
x 1 159 = HELENS 18 "$4 F 4; be, 4 * v2 ; n x . © 5 . 
3 þ (4 * 8 L 8 n $4. N 12 ; 4 : 4 1 ha Bt n « _ 
5 * ** e * 8 2 1 5 1 454 * Apt . 3 PI > 8 
1 1 5 1 4 * 95 2 - 2 * 4 eb 6 M A, 
b Foy FFC 3 DOSS, 8 52 . N ' * 2. 2 n N 
r 5 F : A 27 
5 471580 7 of ac e 101 1 0 4 10 9205 9 9255 
y 4 = SHI 
. £ 
% » . : 
* 
" - 


epa with. 2 18 5100 one nt ISH t we 


8 I 
1 bi nab W 
4 1 i LOSS 


4 10 CC 352 Hen mt <- pn 


_M 
= 
: 

* 


a Wee 189010 (it Nabel 1e lit Tsun . „ 
| ede Wie ni bott519q4o noo Mn 


. 2 


in. 


: | = 178 kli ett B ce bris eee 5115 „ "2 
obs Loc 5vig 01 Bft yaa bas es 
"qe: 903 0328 aummonomA 511 10 l | 5 
N EN {4 5189919 bs enge Dos e f ad #s „ 
| TEA to gaibos#: 15a cel ad e ,, i 
9 Tlftes 80 iV Y airy monly? +8168; n V 

„„ Wo” fig a 13 e 


5 i 0 * Fae 9 vu} WB. bas Yoo eil! - if 


* 


F 
* 
IPG 5 


I * I 


. 


N wende 55 woken ae wel vx No 0 Kt > „ 


4 N Fo rare I ont bien hot 0 Af 0 EY Is 6K 5 Fo wo : | 
ee NTT 101 mig ti + de, 1 

ane . awe 101 Fo \ . 00; K * Net 97 1 e 1 . I 

90g” % Fn ao 


> OAT: Ob . by Ub; JOE do IO} 
RN Toll bo IE 
ANTS: 5 7 1 r 3 ͤͤ 8 


015% 


oC” een 3 e þ 


)) ! Hg 1 ww 5 PE 3 
. e ox PP OA 955 8 001 4 KR. E 2 . y 
| Non * nig 28 Os 5 01 * 409 . Wit; 4b IO. 1 Wa 3 


; IA * 83 5 2 8 W 2 9 18 


15 84 CO” 


8 122 : 5 2754 
- 12 8 9 $ 
*# s 


FLA £5. 4 * 2 1 % Sf oo} with 5 | Git 55 3 
B+; 1304. N * S 1 98 8 af 8 & {i Sha Koi Fo 1 WW 3 


950 ot LEES x $ 927750 f 01 ty 9 
He 10 SA: $0044” 0033-8437 


NY s * 
TJ * 

8 8 "of 
. 


Ns bo 7 TY 0 „ I 8 * 1 8 . N. py $7 * a .% Ty * * F 
N N * 8 83 k : N } 2 1 : . 4 2 
> 12 ＋ * 805 5 ON 15 . * 99/7 11 05? * F Bk Hoy es 25 To 7 # ; 
8 n wes 


_ 
7 


85 15 1 . Np EO 
ö „ e 
9 1475 non i N A 1 * f nal 1 
* £ * . % 97 —. +: v 
„„ oi T Bal 101 3000 5 3 
5 5 85 ; . On. "A 57 79 Mot 10/ 


> 1 rb 
£8 £ 8 75 "i 2 Lis 
5 1700 | 2 15 7 "0! „ FALL 


2 

* 

8 

* 
4 F = ” 
” 3 
e 


— 


85 
wh * 
«i 


